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of concrete piles 
placed in 42 years/ 


nd more than half of this large volume came to us 
from owners, architects and engineers for whom we had 
previously performed satisfactory work. These clients for 
many years have seen our organization work. They know 
the men, the character of the work they perform and think 
well enough of it to put us to work time and time again. 
Since 1897, Raymond has provided safe sub-surface sup- 
port that is dependably permanent. We invite your in- 
quiries whether the job is large or small. A call to any of 
our offices will bring one of our representatives promptly 
to consult with you. No obligation, of course. See Sweet's 


catalog for general data. 
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SAVE TIME, MONEY, WORRY 
GET LONG-TIME DURABILITY 
USE ‘INCOR’ 24-HOUR CEMENT 


PRING is fickle... temperatures drop suddenly, exposing cor 
crete to freezing risk. Save time, money, worry. Use ‘Incor 
24-Hour Cement . . . heat mixing water . . . protect the concret 
promptly after placing. ‘Incor’ hardens and cures 5 times as fast—'s 
safe from freezing that much sooner. For 24-hour service strengt 
supply enough heat to maintain curing temperature at 60° to 70 
This better quality 24-Hour Portland cement means better con 
crete, too. Tidewater Construction Corporation used ‘Incor’ on the 
QUALITY PAYS . . . INSIST ON ‘INCOR’ new 13-span Lafayette River Bridge at 26th Street, Norfolk, ¥é 
Working straight through the Winter, ‘Incor’ cut heating Coss, 

speeded completion, reduced job overhead. And they didn't have 
touch the under-side of the arches—because of ‘Incor’s workability 





Incor’ 24-HOUR Cement means just what the name 
says—uniform, dependable 24-HOUR service strength. 


AND LONG-TIME DURABILITY, TOO—proved by Dependable high early strength plus long-time durability 

13-year performance record ... a vital advantage proved by ‘Incor’s 13-year service record. Use ‘Incor ou il be 
EXCLUSIVE with ‘Incor’, the FIRST high early money ahead if you do. Write for copy of booklet entitled 
strength Portland Cement. Quality pays . . . because “Cutting Concrete Costs.”” Lone Star Cement Corporation, = 
better cement makes better concrete. Madison Avenue, New York. "Reg. U. S. Pat. Of 


LONE STAR CEMENT CORPORATION 


MAKERS OF LONE STAR CEMENT= © + ‘INCOR’ 24-HOUR CEMENT 
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VERY engineer is indebted to his predecessors in 
the profession for the information that makes it 
possible for him to design and construct efficient 

structures. Each project, large or small, owes its success 
the adoption of methods that have been developed on 
ious ones. The individual engineer can repay this 
ligation by securing and making available to others 
udditional knowledge that is being developed in his 
practice. Many, however, have a greater opportunity 

{ bringing to the attention of those in charge of the 

ncing of a project the need for this additional knowl- 
the fact that in the case of several projects the 
if providing funds for experimental research has 
adopted, and the further fact that an appropriation 


ntemplated construction. 





Advances Made Possible.~The need for the informa- 
that can be supplied by research would become im- 
iately apparent if all engineers would make a con- 


NT 


eflort to distinguish between established fact, 
osing con trapolation of test data, assumptions, and empirical 
Ise ‘Incor In the last few years, new records for size have 
Ye concrete stablished on all kinds of structures. There have 
$ as fast—Is ed advances in the mathematical theories of 
—s [hese theories are based upon assumptions, not 
) 


the basic properties of materials, but as to the 
structural members and combinations of 
terials. 
ttle question but that several of the formulas 
in these theories are far more precise than is 


better con- 
:cor’ on the 
orfolk, Va 
iting costs, 
dn't have to 


vorkability the accuracy of ihe assumptions on which 
urabilits |. Unfortunately, there is a tendency on 

you ll be esigners to have such confidence in their 
let entitled is to lose sight of the basic data. There 
ation, 342 need of experimental investigation to 


1). §, Pat. Of 


)N 


,ENT 


lily, or disprove the validity of the basic 
ind to indicate the extent to which these 
require modification by reason of actual, 
oretical, conditions. 
nal information is not required solely, or 
the design of major structures. In fact, 
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The Responsibility for Sponsoring Research 
By GLenn B. Wooprurr 


Member AMERICAN Society or Crvit ENGINEERS 
ENGINEER OF DesiGn, SAN FRANCISCO-OAKLAND Bay BripGe, SAN Francisco, CALIF. 


the questions that give the thoughtful designer the most 
trouble are concerned with comparatively minor details, 
and such details occur as frequently on minor as on major 
structures. 


Typical Structural Research.~On countless problems 
further investigations are urgently needed. All Tech- 
nical Divisions of the Society are engaged in gathering 
and disseminating information of this nature. Typical 
of the many problems before the Structural Division are 
the following: 


Fatigue of structural members and connections 


Composite action of steel and concrete in the 
floors of bridges and buildings 


Distribution of loads between the stringers of 
highway bridges 


Engineers have a justifiable pride in their past achieve 
ments. Perhaps the extent to which these have been 
made possible by laboratory research is not generally 
recognized; but in any case, this pride must suffer by 
comparison of these achievements with those in other 
industries such as the automotive, aeronautical, electri 
cal, and chemical fields. If the extent of the progress 
made through such experimental research is considered, 
it seems probable that equal efforts in the construction 
field would yield results that are comparable, though per 
haps not as spectacular. 

Warranted by Benefits.~ Expenditures for research can 
only be justified on the basis of the benefits that will 
accrue from them. Judging from previous investiga 
tions, the results should permit of further refinements 
and greater confidence in design, and better and more 
economical construction. As an example, the program 
of the Portland Cement Association has made it possible 
to produce better and more permanent concrete at a 
lower cost. It has furnished information that permits of 
more economical design and designs of more pleasing 
appearance. 








20 Berri 


Research in both gas and electric arc welding has not 
only made certain forms of construction more economical, 
but pointed to the development of new forms of construc- 
tion. The investigations by Hunley on impact in rail- 
road bridges made it possible to retain structures in 
service that otherwise would have had to be rebuilt or 
restricted as to loading. 

The primary responsibility for providing the funds 
necessary to assure a continuous research program must 
be placed on those responsible for financing construction. 
Che efficient construction of any project depends on the 
results of previous investigations. Usually, a project is 
only one of several that are under consideration. If the 
results of an investigation cannot be made available in 
time to benefit the original one, they may aid toward the 
design and construction of those that follow. 

Progress Already.~There are several instances in 
which those directly in charge of larger projects have pro- 
vided the necessary funds for research. As examples, in 
the single field of bridges, the following may be men- 


tioned 


(QUEBEC BRIDGE 
Nickel steel riveted joints 
Column tests—three series 
Cross-loaded and counterpoised eyebars 
Friction on pins 
lension tests—plates and fabricated members 


DELAWARE RIVER BRIDGE 
Cable wire 
Suspender rope 
Parallel wire strands 
Cable bending 
Friction of cable bonds 
Compacting of cables 
Buckling of column web plates 
Reinforcing of roadway slabs 


(GEORGE WASHINGTON BRIDGE 


Large-size columns 


SAN FRANCISCO-OAKLAND BAY BRIDGE 
Suspension bridge models 
Fatigue tests of riveted joints 
Static tests of large riveted joints 


GOLDEN GATE BRIDGE 
Model analysis of suspension bridge towers 


These tests have been made at the engineering ma 
terials laboratories of several universities and of the U.S. 
Bureau of Standards. Compared with the total cost of 
the projects, the expense of the experiments has been 
negligible, in the order of one-tenth of one per cent. The 
results of these tests have furnished much information 
that is influencing the design of structures being built 
today; there remains, however, a need for still further 
investigations. 

Commercial Efforts.~In fields that are commercially 
competitive, it has been necessary to devote compara 
tively large sums to research in order to keep abreast of, 
and if possible in advance of, competitors. As an ex- 
ample, the development of the automobile has been made 
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yssible only by a continuous program of inves) jgas; 
. vering pa Ait design, nal cauannie. om 
dentally, this research has been of great advantaye to the 
construction industry in contributing toward the de. 
velopment of construction equipment, illustrating that, 
in general, the results of any program affect a wider field 
than that toward which it is primarily directed. jg, 
the research is usually financed by the manufacturer ,; 
the finished article rather than by the producer of ~ 
terials. In construction, those in charge of the financing 
correspond to the manufacturer. 

There has been a considerable amount of researc) 
done by manufacturers or trade associations in attempt; 
to widen the application of their products. The pro 
gressive work of the Portland Cement Association has 
been noted. Mention should also be made of the » 
search done by the Aluminum Company of America 
which has made it possible for engineers to take adyay 
tage of the light weight of aluminum and at the same tiny 
secure adequate strength. However, competitive cond 
tions are such that associations or manufacturers canno' 
be expected to contribute toward research unless som 
direct financial reward may be anticipated. 

In isolated cases, successful appeals for financing 
search might be made to foundations established {or 
scientific purposes. It is improbable that a steady flow 
of funds could thus be obtained; furthermore, as a mat 
ter of pride, the construction industry should not plac 
itself in the position of a recipient of charity. 

Financing, a Problem.~In listing examples of researc! 
special mention should be made of the Bureau of Recla 
mation, the Bureau of Public Roads, and the Corps 
Engineers. The research departments 0 several stat 
highway organizations also are doing notable work. 

Money for the required research can be obtained on)) 
upon solicitation. No one can be expected to suppl) 
funds without knowing the purpose for which they will 
used, without having assurance that they will be wisel) 
expended, without evidence that further research 
needed on the subject considered, and without confidenc 
that the investigation will yield results of value. Proba 
bly there is no other organization as well equipped 
handle this essential part of the program as is th 
Society acting through its Technical Divisions and 
cooperation with other technical societies that cover 4 
more specialized field. In fact, an adequate reseat 
program is necessary in order that the various con 
mittees of the Technical Divisions of the Society ma 
successfully complete their assignments. 

An Essential Service.~There are available, for the 
vestigations here proposed, several materials laboratones 
with excellent equipment and well-trained personne! 
Most of these offer their facilities on condition that the) 
be reimbursed for only their actual out-of-pocket « 
penses. By utilizing these means, the cost of the 
quired researches can be kept comparatively low 

An adequate research program can be continuous) 
maintained if each member of the profession wil! reali 
his responsibility and take all possible means to supp’ 
it. Not only is such a program needed to enabk eng 
neers to give better service, but it is essential to enads 
them to maintain and enhance their standing " ™ 
general social order. 
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New York Municipal Airport 


LaGuardia Field, an Up-to-the-Minute Air Terminal, Both Transcontinental and Transoceante 


By Brenon B. SOMERVELL 


MEMBER AMERICAN Society or Crv1_ ENGINEERS 


LIEUTENANT-COLONEL, Corps or EnocineeErS, U.S.A.; ApMinistRATOR, WPA, New York Ciry 





= am EW YORK, the largest city in ORTUNATE indeed is the city to this property by purchasing ad- 
ers cannot the United States, has today that possesses a municipal airport ditional land to the south and west, 
Mess son assumed its rightful place in combining the desirable features of com- approximately 95 acres, and by re 
ie field of aviation with the finest modious size, central location, easy claiming land from Flushing and 
ancing | equipped, most modern, and most accessibility, and joint facilities for land Bowery bays and Rikers Island 
lished for p-to-date airport in the country, and sea planes. Such is LaGuardia Channel by means of dry fill. 
eady flow ecently officially named LaGuardia Field. Originating in a small private The site is exceptional because of 
as a mat id in honor of the Mayor of New _ field, by creative imagination it has been its accessibility to New York City, 
not pla rk developed into one of the largest and most Brooklyn, and Long Island, and by 
he nucleus of this new airport modern airports on the continent. Colo- way of the new Whitestone Bridge, 
é' , small privately owned field, mel Somervell here expiains how various to Westchester and western Con- 
f resear wn as the North Beach Airport, technical abilities were commandeered necticut. As another marked ad- 
ot Re which was acquired by the Curtiss- and coordinated in its planning; how vantage, it offered an opportunity 
; Corps Wright Corporation in 1929. In 17 million cubic yards ofacityashdump for reclaiming a large area of new 
eral st lanuary 1935, the city leased the om a nearby island was utilized in re- land from the East River and from 
ork. which at that time comprised claiming its subaqueous areas; and how Bowery and Flushing bays, instead 
1ined jacres situated on the East River the main units of its huge plant were of having to fit an airport to limited 
to supt south of Rikers Island, on the pen- dualt by the WPA—all this in the short surroundings, handicapped by the 
sev will nsula known as Sanford Point, space of twoanda half years. A second terrain or by the nearness of tall 
io ate nded on the west by Bowery Bay paper covering the operation and ac buildings. Thus it became possible 
pei and on the east by Flushing Bay.  cessortes of the airport willappearinan to lay out the entire airport with 
san 0 hree small hangars stood near the early issue. I his paper was presented ample lengths for runways, giving 
7 shore at the northwesterly edge of before the Waterways Division at the first consideration to prevailing 
Pro the property, half hidden by a hill 1940 Annual Meeting of the Society. winds and to future expansion; and 
uIppt t 60 ft high on the east. The also to group the buildings on the 
aS IS portion of the field available for planes was of a limited land side, leaving the flying field clear of all encumbrances. 
ns a e and without runways in the modern sense. Under In laying out the airport (Fig. 1), the best experience in 
t cov the city’s tenure as lessee, the area was used by pri- the country in this branch of engineering was called upon. 
rest ite plane owners and by “‘barn stormers”’ as a base for The Bureau of Air Commerce, the U.S. Army, and the 
jous hort sight-seeing trips. engineers of the important air lines contributed. Plans 
iety Steps were taken by the Mayor in 1937 to win the 
necessary approval of the city’s Board of Estimate and 
the Sinking Fund Commission for purchasing and de- 
os veloping the airport and obtaining the help of the federal 
borator government, through the Works Progress Administra- 
persom tion. Tentative plans were drawn up under the direc- 
that they ion ol the Works Progress Administrator for New York 
ocket Lity, in cooperation with Commissioner John McKenzie 
f th ithe Department of Docks. Designs for the proposed 
. duildings were prepared by Delano and Aldrich, who 
tint vere retained by the city. All work in connection with 
‘Tl reé ‘Ne project was to be done by the WPA except driving 
po ‘oundation piles, building the bulkhead, and certain 
Aye ier operations requiring heavy equipment. This 
espegtah ‘ork was one by contract. 
~ = Jan: 1938, New York City exercised its option 
. pur | the property from the Curtiss Corporation GETTING THE FILL FROM RIKERS ISLAND 
lor the pment of a commercial airport. It added As Many as 400 Trucks and 40 Shovels Worked 24 Hours a Day 
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LAND-PLANE HANGAR UNDER CONSTRUCTION 
of Three 90-Ft Booms Together to Set Half-Span Truss 
172 Ft Long 


were drawn by the Design Section of the WPA Division 
of Operations, assisted by a board of consulting engineers 
and architects working in conjunction with the engineer 
ing staff of the city’s Dock Department, assisted by a 
board of consulting engineers from the Corps of Engi 
neers and from private concerns who had designed air 
ports in other locations. The design of the field, par 
ticularly the arrangement of runways, lighting, and 
signals, was also guided by specialists of the Bureau of 
\ir Commerce, forerunner of the Civil Aeronautics 
Authority 

laking advantage of the exceptional location, the city 
and the Works Progress Administration (later succeeded 
by the Works Projects Administration) have con 
structed a huge modern airport for the use of both land 
and sea planes. Approximately 60% of the airport is on 
made ground, and to develop this it was necessary to 
know the nature of the surrounding subaqueous bed to 
determine the amount of fill needed. Hence extensive 
soil borings and soundings were taken for the entire area, 
both on land and water, and complete topographical 
surveys were made. Test piles were driven on the 
original ground area where buildings were to be placed to 
determine the necessary depths and corresponding 
bearing values 

(his combined information indicated that the entire 
river bed consisted of a very soft, deep muck, in some 
cases as deep as 80 ft. This required extreme care in 
filling operations to prevent excessive settlement and 
disastrous mud waves. The level of the airport was 
fixed at 12 ft above mean low water at the perimeter, and 
15 ft at the front of the build 





considered, but were rejected as impracticable as y 
suited to WPA operations, or as too costly. e onh 
bulkhead was one 1,763 ft long, of steel shee; -pjlip 
driven along the south end of Bowery Bay, where clo. 
access to the shore for the seaplanes was desirahy 
Subsequently, Bowery Bay was dredged by the city, unde; 
private contract, to a depth of 15 ft. The westerly sia, 
of the airport along this bay, from the bulkhead on th; 
south to Rikers Island Channel on the north, was file: 
with the heavier material from the hill to displace th, 
muck and ensure the stability of the shore line againg 
the effects of dredging operations and erosici. 

To complete the entire development of th airport 
required approximately 17,000,000 cu yd of fill. Forty 
nately, this amount was available from the rubbis) 
dumps located at Rikers Island directly across Riker: 
Island Channel from the airport site. This fill was idea) 
for this use as its weight of 70 Ib per cu ft was conside; 
ably less than that of run-of-bank fill would have been 

To transport this rubbish to the airport site required 
bridge across Rikers Island Channel. This bridge was 
supported on steel H-section piles driven to refusal in 4 
and 40-ft lengths, spliced together as required and 
burned off to grade. On top of these piles was oo 
structed a steel frame superstructure with wooden deck 
ing and checkered-tread steel plates, providing two lanes 
with a total width between guards of 24 ft. In th 
center of the channel was a movable barge to permit 
navigation. This barge, 240 ft long and 40 ft wik 
weighing 300 tons, was opened and closed by an electri 
winch handling cables fastened to pylons located at som 
distance on each side. This temporary structur 
designed and built by the WPA, was removed by « 
tract as soon as the filling was completed. 

When the trestle was finished, the force employed | 
the WPA on the job was increased to 5,000 men. Filo 
lights were installed throughout the field and on th 
island, and the work was put on a 24-hour schedule, wit 
three shifts, six days a week. When the building co 
struction began, the personnel was again increased t 
over 11,000, which figure was raised gradually until 
when the construction was at its height in the ear 
months of 1939, it was over 23,000. Under the legisla 
tion then governing the WPA, prevailing hourly rates 
were paid, with a fixed limit to the amount that could lx 
earned in a four-week period. This automatic restrict 
meant that a far larger number of men had to be 
signed to the work, in shifts of a few days each, 


ings. It was therefore esti- ) Ww foey ae 
mated that an average of ap re ———_ %& ‘ 
proximately 27 ft of fill would Pe > % Sy , t - r 
be required on top of the mud, BA) " Pa) ere w& <, AY. 
inclusive of losses from dis c — aie. ; . ty Qs 14.3% he 
placement of the silt and “| oe hud Oye QO *- by; + 
settlement. Because of these <STTW y) oatS + PW ie : 
losses, the estimated fill was “Float aa mer t rE" e.. XQ 
approximately double the Suestane “] If >} ify ) << eae aw, \ @  WINDR 
theoretical amount required sll ot sy 4: © saotles é ~ . 7 
between the river bed and ef It Ae} paaminissration {7 / 6 Ie Oe © 
grade level. Filling was done 5] | \L\ Xa] — “LY wey yaamnisiration . 2 )? 
in shallow layers kept at a Ug Sh QAR ( Boat . A o : 
slope as flat as possible, which 5]. J ¢—iwaY Extess Loren ‘ 
: : Seaplane > bs 2/6 2 tex 4 

averaged approximately | in 2] | “Hanger 2 <4, BD 
35. Beyond the water line, » ol ( car® LAND PLANE HANGARS a 
of course, the material was al- , Le adi Nos. 5, 3 | American Airines, I 
lowed to take its natural slope 3* 4 6 TWA, Inc 

Other methods, including \ 
hydraulic fill and the use of a 
bulkhead or cofferdam wert Fic. 1. Pian or La Guarpia Fretp—Area 550 ACRES 
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ll was ideal West OVER THE LAND-PLANE FIELD ALONG OBSERVA 
S consider PLATFORM, WHICH ACCOMMODATES 5,000 PEopPLt 
ive been 
required a be employed on any one day. Approximately 
bridge was 1000 men were working on the job daily at the peak of 
fusal in s oeration, and about this number was continued after 
juired ar ,e appropriation act passed by Congress on June 30, 
3 was cot ) fixed the hours for all workers at 130 a month. 
oden deck For excavating and loading the ashes and rubbish, 
y two lan steam shovels, at the peak, served as many as 400 
it. In the ks. The great mounds of ashes on the island were 
) permit wn 15 ft at a time. Deep cuts and roads were 
O ft wick ude to several points on the island to facilitate the 
an electr ration of the trucks. Haulage schedules provided for 
ed at son n S-cu yd load of fill crossing the trestle every 7 seconds, 
structur urs a day. 
ed by « lling of an area was started at low tide, and the area 
ip as the water rose. Trucks were dumped along 
nployed ner side and the material was spread by bulldozers. 
n. Fh e time a section had been brought up to grade by 
nd ot s system, it had been packed sufficiently by the trucks 
edule, wit tractors to be stable. 
ilding [he architects who had drawn the preliminary plans, 
icreased | lessrs. Delano and Aldrich, of New York City, were 
tally unt mmissioned by the city to lay out the general plan 
| the ear the flying field proper, to design all the buildings, 
the legisla issume responsibility for the landscaping. It 
ourly rat juired many weeks to correlate the exacting require 
at coul ts of the WPA, the various city departments, the 
restrict Fire Underwriters, and the air companies. 
1 to be working drawings for the buildings were started at 
each end of December 1937. Approximately one thou- 
drawings were made in the course of the following 
‘ months, together with the accompanying specifica- 
x hese included all the complicated drawings for 
-K, ung and air-conditioning, plumbing, lighting, and 
O12 oe iter-communicating systems of telephone and pneu- 
2. eer itic tubes. Since it would have required a year to 
&/. vork these out in final form, it was agreed with the WPA 
. als that the drawings should be supplied one after 
ther as quickly as the necessary information could 
WIND F gathered and put on paper. This called for close 


peration between the architects and the WPA Divi- 
| Operations. 
out the double purpose of the airport as a 
x both transcontinental and transoceanic 
separate bases are provided, each with its 
istration building and hangar accommoda- 
two are connected by a taxi runway for 
by an interior road bordering the Grand 
way. 
lour great runways for land planes (Fig. 1), 
of five-course asphalt macadam to provide 
of the made ground beneath them. The 


REAR View oF West Group or LAND-PLANE 
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longest of these, No. 1, is 6,000 ft long and 200 ft wide, 
and runs northwest and southeast. Runway No. 2, 
running northeast and southwest, is 5,000 ft long and 200 
ft wide; No. 3, running east and west, is 4,500 ft by 150 
ft; and No. 4, running north and south, is 3,532 ft by 
150 ft. In accordance with the ‘‘wind rose’’ diagram 
showing the prevailing winds at the site, the 6,000-ft 
runway follows the direction of the most frequently 
prevailing winds, the 5,000-ft runway the line of the 
second most frequent, and so on. 

Taxi runways, 100 ft wide, intersect the main runways, 
connecting them with one another and with the apron, 
100 ft wide and 6,200 ft long, which extends in an are in 
front of the land-base building. This apron is of con 
crete for a length of 2,500 ft where it is on the original 
ground, and of the same asphalt macadam construction 
as the runways where it is on the newly made ground. 
The part of the apron in front of the loading platform is 
intended to provide ample space for the loading or un 
loading of fifteen transport planes at one time. 

Elsewhere the entire ground area has been covered 
with top-soil and seeded. That part on the land, or 
parkway side, is being landscaped. The words ‘‘New 
York,”’ in 85-ft letters of white crushed stone, stretch 
across a grass plot between the runways. 

All the buildings are supported on cast-in-place con 
crete piles, varying in length from 35 to 125 ft. For 
those structures on original ground, only the columns 
rest on piles, but in the buildings constructed on fill, 
comprising the eastern group, the concrete floor as well is 
thus supported. A total of 9,012 of these concrete piles 
were placed by the city on contract. All buildings are of 
fireproof construction throughout, with steel frames and 
exteriors of a soft buff-colored face brick with black brick 
trim. 

The administrative building overlooks a boat basin 
maintained by the city’s Department of Parks between 
the southeastern part of the airport and Grand Central 
Parkway, and connected with Flushing Bay by a narrow 
channel. Between the parkway and the buildings of the 
land-plane base is a macadamized parking space broken 
by landscaped malls, and accommodating about 1,600 
automobiles. The buildings of the land-plane base com 
prise an administration building in the center, corre- 
sponding in function to a large railroad station, and three 
hangars on each side arranged in an arc. The segmental 
arrangement was determined by the layout of the run- 
ways, by the presence of the boat basin, and by the rules 
of the Bureau of Air Commerce, now the Civil Aero 
nautics Authority. 

The circular Land-Plane Administration Building has 
wings running both east and west, or parallel to the field. 
The main building is 170 ft in diameter and four stories 
high, surmounted by a control tower. The wings are 


both 70 ft long, 60 ft wide, and three stories high. 

In this building are located the post office, baggage 
and check rooms, first aid and doctors’ quarters, air 
express space, ticket offices, information desk, telephone 
and telegraph offices, cafeteria, coffee shop, restaurant, 
kitchens, barber shop, Port Manager’s office, and offices 
for the Weather Bureau and Civil Aeronautics Authority, 











— ————— 


Civit ENGINEERING for April 1940 Vou ta Ne 
; + 





ADMINISTRATION BUILDING, LAND-PLANE BAS! 


DRAWING OF 
Observation Platform in Front, Boat Basin in Rear 


as well as a special suite for the Mayor of the City of New 


York lhe latter has since been rented to one of the air 
lines for use as a clubroom 

Che Air Traffic Communications and the Air Traffic 
Control are located on the third floor. From _ these 
offices all air traffic in the northeastern part of the 
United States will be handled. There is a complete 
pneumati tube service from these rooms to the loading 
platiorm 

At the parkway side of the building is a circular drive 
with two roadways-——one, at ground level, serving the 
ground-floor entrance of the building and intended for 
the exit of passengers arriving by air; the other, on a 
circular ramp, leading to an upper entrance of the build 
ing at the main floor level and intended primarily for 
passengers about to take planes. 

Che control tower on the roof is a steel and copper 
structure, with sides sloping outward at the bottom to 
prevent glare, its upper part designed to shield the 
windows from water in a storm. It is provided with 
special air-conditioning apparatus to prevent condensa 
tion. On top of the tower is a 15,500,000-cp rotating 
beacon of the new double-end type, the most powerful 
beacon in the country; also the latest types of wind- 
velocity and direction indicators, operating seven ad 
ditional sets of indicators for the control room and various 
air lines. A separate set is installed on the roof for the 
Weather Bureau, and an indicator from the main set also 
is installed in the Weather Bureau's offices, so that one 
set can be checked against the other. 

Access to the planes is from a covered loading platform 
of steel and concrete construction, 1,500 ft long and 20 ft 
wide, which runs along the edge of the loading apron 
(Fig. 1) in a long are between the two groups of hangars, 
with the administration building in the center. The 
field side is enclosed by steel panels with 40 swing doors 
or gates spaced uniformly along the platform and 
divided into groups of three by dispatchers’ booths con- 
nected to the dispatchers’ offices and ticket offices inside 
the building by a pneumatic-tube system and telephone. 
Last-minute weather and other instructions, and the 
final check-up of passenger tickets are handled at these 
booths. 

Planes are brought up so that passengers can embark 
or disembark only a few feet from the gate. A public 
address system announces arrivals and departures of 
planes. Stairways lead down from the concourse on the 
main floor to this platform, and other broad stairways 
lead from the concourse to the concrete promenade on 
top of the loading platform. It is from this upper prome- 
nade that those seeing travelers off or waiting for in- 
coming travelers may watch the field, and thousands of 


visitors may view the varied activity of a great “port 
with a view of the field at close range and yet safely out 
of the way of planes, passengers, mail, and exprec 
Five thousand persons can be accommodated or tp). 
platform at one time. . 

The six land-plane hangars are identical in size a, 
appearance. Each is 350 ft wide and 165 ft deep wit) 
the bottom chords of the trusses 42 ft above the floor ling 
The hangars are connected so that the spaces betwee, 
them may be utilized for buildings for shops, maint, 
nance, and other purposes. On the parkway side a ty, 
story wing, approximately 1,300 ft long and 40 ft wig 
contains shop spaces on the first floor, as well as office: 
kitchens, cafeteria, pilots’ training facilities, pilots’ an 
stewardesses’ lounges, first-aid rooms, and so fort} 
divided according to the desires of the tenants. 

At the end of the westerly group of hangars is a ty, 
story wing 176 ft wide and 197 ft long, entirely used fo; 
machine shops and engine and propeller overhaul! shops 
This building also contains three engine test cells wit) 
control rooms for testing engines after overhaul. |; 
back of the middle hangar of this group, a two-stoy 
office building houses the officers and personnel of th 
American Airlines. 

All the office space, and a large proportion of the sho 
space in the wings of the westerly group is air-cond 
tioned, by means of 22 units supplied from six 504 
reirigeration Compressors. 

At the Marine Terminal, approximately a mile west 
the main administration building, there is a circular 
traffic building with wings two stories high. It hous 
the general and ticket offices of the Pan American Aj 
ways System and any foreign air lines that may wish | 
use the facilities. There are also accommodations { 
Immigration, Health, Customs, Post Office, and 
Weather Bureau-—all agencies of the U.S. Governme: 
The second floor is devoted entirely to offices. 

Adjacent is the seaplane hangar, a five-sided buildin; 
with hangar doors on four sides and shop and off 
spaces inthe rear. This building is about 354 ft long a: 
275 ft wide, with the bottom chords of the roof trusses 4 
ft above the floor. Planes will be towed into this hanga 
along a standard-gage marine railway extending fron 
the building across the property to the bulkhead a1 
then down a 3'/,% ramp into Bowery Bay. The tracks 
continue into the water until they reach a depth of 12 i! 
below mean low water. There is also a concrete apro 
100 ft wide, around this building on four sides. 
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cl Compaction of Soils by Explosives 
CXpress 
A on this y lethod Used Successfully to Consolidate Loose Sand Deposits at Franklin Falls Dam Site 
| size an By A. K. B. Lyman 
A Am Member American Society or Civit ENGINEERS 
: = Cotonet, Corps or Encrinegers, U.S. Army; Districr ENGINEER, 
> betwee U.S. Encrneer Orrice, Boston, Mass. 
> Mainte 
ide a tw: 
O ft wid QOSE deposits of cohesionless ‘SJ~HE first major application of ex- porosity of the materials when they 
as offices ls are frequently found in plosives to the compaction of soilsis are subjected tostress. Stresses are, 
lots’ ar ture, and with a seeming reported here by Colonel Lyman, de-_ in general, caused by three types of 
so fort! nerversity occur at sites which the  veloper of the method. Economicaland action: (1) gravitational loads of 
sineer otherwise finds highly suit- efficient, the procedure merits the care- a static nature, consisting of the 
sis a tw ble for the location of structures. ful consideration of any engineer con- weight of a superimposed structure 
y used for Erection at some alternative site fronted with the problem of building a and of the soil mass itself; (2) hy 
aul shops may be infeasible, leaving the foun- structure on loose cohesionless soil. In  drostatic pressures caused by ground 
cells wit! ition engineer confronted with the the accompanying paper, description water and by impounded water; and 
haul. 1 necessity of utilizing the site in ques- of the pioneer work at Franklin Falls (3) dynamic forces. 
two-stor n. His treatment of the prob- Dam is prefaced by a discussion of soil Gravitational Loads. ‘The gravity 
nel of th m must be based on a considera- characteristics, and a brief review of weight of a superimposed structure 
tion of the loads and stresses that other methods of consolidation. is a static load which slowly in- 
f the shoy vill act on the soil mass and the creases as construction proceeds. 
air-cond responding deformations within it. He will consider Settlement of the ground surface underneath the struc 
six 30- everal types of treatment: ture always occurs, and is composed of two parts—a 
Structural loads may be transferred to deeper and __ slight elastic compression of the soil grains, and a rela 
ile west re consolidated deposits by piles or piers. tively large permanent reduction in the void spaces be 
a circular Spread footings, grillages, or foundation mats may tween the soil grains. In loose cohesionless soils this 
[t hous reduce the unit stresses and the resulting deformations decrease in porosity may cause substantial settlement 
‘rican Air vithin the soil mass to the point where settlement of the of the superimposed structure; on the other hand, dense 
ay wish tructure is within tolerable limits. cohesionless soils can support heavy structures with in 
ations | Compaction and preconsolidation of the loose significant settlement. The soil mechanics methods de 
and | posits of soil by artificial means before erection of the veloped in recent years give an adequate analysis of 
vernme! tructure may result in the desired increase in bearing the degree and rate of settlement to be expected 
pacity Somewhat analogous to a superimposed structural 
d building Design and construction methods of types (1) amd (2) load is the weight of the material itself. Fortunately, 
and off ue well established. Frequently, however, the result is natural deposits of granular soils are already consolidated 
it long a: n expensive foundation whose cost is disproportionately under their own body forces; in fact, at some time in 
trusses rge compared to that of the superstructure. their geologic history they may have been subjected to 
his hanga much greater overburden loads and may 
ding fro have consolidated under these greater 
khead at . Z: ; - . we loads. 
The tracks i | Whatever the nature of the static 
th of 12 it -  PEM/GEWASSET RIVER stresses within the soil mass, their applica 
rete aproi tion has been gradual and the resulting de 


formations have likewise been gradual. 
Consequently, within those portions of the 
soil mass that are saturated with water, 
there is ample time for the drainage out 
of the mass of the surplus pore water re- 
sulting from a reduction of the void spaces 
between the soil grains. High hydrostatic 
pressures, therefore, are not built up in 
the pore water. 






RANKLIN Farts Dam Sire, N.H., Berore (Lerr) AND AFTER Hydrostatic Pressures. Ground-water 
RiGHT) COMPACTION OF East TERRACE BY BLASTING flow, or seepage flow from impounded 
water sources, is of major importance in 
caro I recent years it has been realized that compaction earth masses if the flow emerges at the ground surface 
enter of Cit Ac preconsolidation of loose foundation soils will modify with a velocity sufficiently high to cause flotation 
‘ieir stress-strain characteristics so as to require less and movement of the soil grains. This results in what 
‘orate foundation designs. This paper briefly dis- is known as a ‘“‘quicksand’’ condition. Earth structures 
usses some of the characteristics of loose soil deposits that impound water are subject to hydrostatic pressure 
ud presents a method of compaction whereby a large on their upstream faces. Seepage pressures within and 
vial deposit of fine, loose, saturated sand was com underneath the structure itself, however, are the forces 
pacted by the detonation of buried charges of explosive. that create most danger. 
h msideration governing the structural use of Dynamic Forces. Vibrations in an earth mass may be 
03 lasses ranular cohesionless soil is the change in induced by earthquake shocks, detonation of explosives, 
pat Al 
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or the operation of heavy machinery or vehicles on the 
surface. The action of vibratory forces on cohesionless 
materials is quite pronounced. Loose soils, either fully 
saturated or dry, consolidate rapidly through a reduction 
of the void spaces between the soil grains; very dense 
soils, on the other hand, tend to expand by increasing 
the void spaces between the soil grains. 
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CyprcaAL COMPACTION BLAST AT FRANKLIN 

Che porosity at which a cohesionless soil will undergo 
deformation without change in void spaces has been 
called the ‘‘critical porosity.” This value is not a con- 
stant but decreases with increasing pressure on the soil. 
Che determination of critical porosity in the laboratory, 
using the tri-axial compression machine, is described in 
the report, “Compaction Tests and Critical Density 
Investigation of Cohesionless Materials for Franklin 
Falls Dam” (U.S. Engineer Office, Boston, Mass., April 
1, 1938), and is based on research work at Harvard Uni- 
versity. 

There would be little significance to the volume changes 
of cohesionless soil masses due to deformation, if these 
soils were not frequently saturated with water by virtue 
of their position under the natural or artificial ground- 
water table or within the saturated portions of earth 
embankments. When a soil is in a saturated state, any 
tendency toward change in the void spaces, either an in- 
crease or a decrease, is reflected as either a tension or 
an excess pressure within the pore water. 

A saturated loose soil mass, therefore, when subjected 
to rapid deformations, has a tendency to decrease its 
void spaces, simultaneously transferring stress from the 
solid particles of the soil to the pore water, with a cor- 
responding decrease in the shear resistance of the mass. 
As a result, the vertical loads that the soil can support 
decrease quickly; but since the actual vertical loads are 
of an invariable magnitude, the soil mass is likely to fail. 
Failures of this nature are quite distinct from shear 


failures and have been called ‘‘flow failures” or ‘flow 
slides. . 
On the other hand, a saturated dense soil mass, when 


subjected to rapid deformations has a tendency to in- 
crease its void spaces. The deficiency of pore water 
results in a tension in the saturating water which further 
restrains the soil mass and permits vertical loads even 
greater than those which the mass is normally supporting. 

For these reasons, the foundation engineer confronted 
with the problem of deposits of loose cohesionless soils 
should investigate the necessity or desirability of arti- 
ficially compacting the materials before erecting the 
proposed structure. 

COMPACTION METHODS 

Pile Driving. The driving of wood or sand piles in 
masses of loose, cohesionless soil produces a compaction 
of the materials whereby the interstices between the 
soil grains are reduced. This action is due largely to the 
vibratory effect of pile driving, which causes a rearrange- 
ment of the granular structure. 
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Rolling. For the same reason, rolling of loose sana 
with heavy vibratory machines, such as the |aro, 
sized crawler-type tractors available in Ameri pro 
duces an effective degree of compaction to depths oj 
several feet. The crawler-type tractor has a high legree 
of mobility and can cover large areas rapidly and at joy 
cost. In the case of fills where soil can be placed in gy 
cessive layers not exceeding several feet each in thickness 
the progressive use of tractors and rollers for obtaining 
compaction generally is the most feasible method. In 
Europe machines weighing as much as 25 tons haye 
given effective compaction to depths of 15 ft. 

Vibration. More recently, large-size vibrators, simila; 
in many respects to the small-size commercial coneret; 
vibrators, have been applied to sand deposits. The ay 
thor has, within the past several years, constructed ty 
such vibratory machines—one, a heavy pneumatic sy; 
face tamper; the other, a high-frequency vibrator, elec 
trically driven, having a tubular vibrating elemen; 
which penetrates the soil to some depth. Tests conducted 
with these and other vibrating machines indicate tha 
the radius of effect of the compaction produced is to 
limited to permit their economical and rapid application 
to any but very small areas. 

Dynamite Compaction. For treatment of deposits oj 
loose sand extending to moderate and deep depths, th: 
author has developed a method of soil compaction which 
effectively compacts fine and medium sands, including 
those having an appreciable silt content. The metho 
utilizes the shock and vibratory waves emanating fron 
calculated charges of explosives. The latter are burie 
within the naturally or artificially saturated soil mass and 
are then detonated. 

The first major application of the method of compa 
tion of soils by the use of explosives was made at th 
Franklin Falls Dam site, on the Pemigewasset River i: 
New Hampshire. The proposed dam will be a rolk 
earth structure about 1,700 ft long, with a maximum 
height of about 130 ft. Subsurface soil investigations 
consisting of borings and, in the later stages, larg 
dewatered test pits, indicated that the upper 10 to 4 
ft of the flood plain forming the foundation area co: 
sisted of loose alluvial sands. These sands ranged : 
gradation from fine to medium and were deposited 
lenses, pockets, and strata in very heterogeneous fashior 
varying both laterally and vertically. Some consolida 
tion under the 
weight of the dam 
would occur pro- 
gressively during 
construction but 
it was concluded 
that the resulting 
settlement would 
not be of major 
consequence. Ap- 
prehension was 
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idies and cost estimates of various methods 
tion, it was concluded that the only feasible 
reatment then available to the engineering 
was the driving of wood piles over the dam 
fective but expensive process. Under the 
nd immediate supervision of the author, initial 
~paction tests using buried charges of explosives were 
icted. Ground-surface settlements of the mag- 
in. resulted from individual charges. A com- 
nsive test program covering a much larger area was 
| out, the size and distribution of charges being 
rned by the spheroidal shattering surface occurring 
‘round the individual charges. The use of a large test 
- . resulted in larger ground-surface settlements and at 
‘he same time localized any lateral displacement of soil 
bat might be associated with the explosion of a single 
barge. Five successive coverages of the test area, using 
, staggered lateral and vertical distribution of charges, re- 
sulted in a total cumulative ground surface settlement of 
) ft, the compaction being distributed over an estimated 
lepth of 20 ft. 

Prior to the blasting operations, undisturbed soil sam- 
oles were taken in the test area from an unwatered test 
sit. After the blasting, a similar test pit was excavated 
adiacent to the first one and a comparison of the two pits 
iyrnished a quantitative analysis of the results of blast- 


RESULTS OF BLASTING METHOD EVALUATED 


g Figure 1 shows the effects of 
mpaction in terms of “degree of compaction,” which 
increased on the average from 26 to 58%. At each 
elevation indicated in Fig. 1, a total of 6 undisturbed soil 
samples were taken, and a fairly uniform degree of com- 
paction was found to extend laterally. 
‘hange in Structure. A visual examination of the 
samples in the two test pits showed that the lensing, 
stratification, and bands of highly permeable coarse sand 
were thoroughly shattered by the blasting operations. 
Change in Permeability. A reduction in permeability 
jollows naturally from a reduction in the void spaces 
between soil grains. Laboratory tests on the foundation 
materials determined the permeability curves A and B 
iown in Fig. 2, all laboratory tests being made on re- 
lded samples. 
held pumping tests indicated a much greater difference 
n permeability as a result of blasting. Identical well- 


Change in Porosity. 


Cran 


int systems were installed around the two test pits, 
the one before blasting pumping 400 gpm and the one 
iter blasting, 75 gpm. Curve C, therefore, can be drawn 
rough the 75-gpm point parallel to curves A and B 
ubig.2. This indicates that the reduction in flow of 325 
gpm as a result of blasting was composed of two parts— 
~ gpm being attributed to reduction in void spaces, 
-\0 gpm being the result of the breaking up of lens- 
| stratification of coarse deposits found in the 

ot simulated in the laboratory tests. 
. ' the Explosives. In all cases, the size, depth, 
‘teral distribution of the charges of explosive were 
i consideration of the spheroidal shattering 
‘round an individual charge. The charge should 
suthicient to fracture the surface of the ground without 
rm Within a mass of saturated soil, the 
Gal 1 taneous reaction of a charge is the formation 
 @ spheroidal cavity full of gases under pressure. At 
“Satie time, the shock and the vibratory wave from 
rearrange the grains of the soil into a more 
“rs ructure, the surplus pore water causing a 
wquetact ithe mass. The ball of gas is then squeezed 
irface and the lateral flow of soil seals the 


ig craters 
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Fic. 2. PERMEABILITY VS. Vorp RATIO 

cavity created by the explosion. Test pits extending to 
the former location of charges have revealed no traces 
of cavities. 

Within a few minutes after a blast, small boils and 
geysers of water break out over the area—a typical 
“quicksand” condition. The liquefied soil mass bleeds 
surplus pore water for periods as long as 30 minutes, dur- 
ing which time it settles and rearranges its grain struc- 
ture. When the pore-water pressures have receded, the 
entire weight of the mass is carried by the grain structure 
of the soil. In this state, the soil is more compact than 
before blasting and has greater bearing capacity. Suc- 
cessive blasting over the same area again liquefies and 
further settles the mass, but the amount of surplus pore 
water escaping to the surface and the amount of ground- 
surface settlement progressively decrease. 

Subsequent to this test work, a large portion of the 
foundation area at the Franklin Falls Dam site, con 
sisting of two overbank flood plains each approximately 
400 by 850 ft in size, was compacted in this fashion by 
detonation of buried charges of explosives. The results 
were more effective than the above-described test pro- 
gram indicates, because of the interacting effect of blast- 
ing simultaneously over a much larger area. 


OTHER APPLICATIONS OF THE METHOD 


The action of explosives on loose soils has also been 
studied in connection with hydraulic fills. On the Cape 
Cod Canal, a previously completed hydraulic-fill dike, con- 
sisting in the main of cohesionless fine sand, was treated 
by detonating buried charges of explosives. The visual 
results apparent on the ground surface were, in general, 
the same as at the Franklin Falls Dam site. The quanti- 
tative degree of compaction, however, was not deter- 
mined from test pits. 

In another case, test borings at a proposed dam site in 
western New York State revealed a deposit of fine sand 
overlain by a moderately thick Ceposit of coarse gravel. 
The initial density of this sand deposit could not be de- 
termined by a deep test pit because of the impracti- 
cability of unwatering the deposit of gravel. It was 
suspected, however, that the overburden of this and 
other geological periods had consolidated the sand de- 
posit to a suitably high degree of density, so that the 
dam structure could be safely superimposed thereon. 
Deep charges of dynamite were cored down and detonated. 
Although a severe shock was given the foundation area, 
no settlement of the ground surface occurred, and the 
geologist’s opinion as to the density of the sand ce 
posit appeared to be confirmed. 
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HE marked European de 

velopment in the theory of 

impact as affecting structures 
may be said to have had its real 
genesis in the publication of the 
Report of the Bridge Stress Com- 
mittee in England in 1928,‘ describ- 
ing its experimental work of the pre- 
ceding five years. Appointment of 
this committee, in turn, had been brought about by many 
discussions in engineering publications’ and in the Insti 
tution of Civil Engineers,* expressing widely divergent 
views on the subject of impact, following the publication 
in 1910 of results of the American Railway Engineering 
Association's experiments. 

Among the important information brought out by the 
work of the British Committee was that “‘No formula can 
be valid which treats the whole of the impact effect in a 
bridge of given span as being proportional to the live 
load.”’ In other words: For bridges, the idea of an im- 
pact factor, greater than unity, by which the amount of 
the moving load should be multiplied in order to take 
account of impact effect, does not correspond with the 
facts. In long-span bridges, where the effects of impact 
can be submitted to fairly complete analysis, it leads to 
results that are obviously incorrect. In short-span 
bridges, for which the analysis is less complete, treatment 
is more empirical and rough methods of estimation had 
been used. The Bridge Stress Committee investigated 
the following problems: 

1. The establishment of a relation between the pulsat- 
ing forces exerted by a fast-traveling locomotive and the 
resulting oscillation and stresses in the bridge. 

2. The measurement of stresses and deflections due to 
the dynamic action of moving loads, unrelated to the 
effect of hammer-blow. 

3. The expression of the probable impact effect on 
bridges in a form suitable for general use by designers, 
either by means of a formula or otherwise. 

!. The investigation of locomotive characteristics, 
and the possibility of modifying their design, with a view 
to reducing impact effects. 

As a result of its voluminous research, the committee 
offered recommendations for the design of railway 
bridges in the form of tables and graphs for equivalent 
uniformly distributed loads to cover definite stated allow 
ances for impact, and an explanation of the mathematical 
theory upon which the tables were computed. These 
rules recognize and take care of the misconception that 
had arisen from false analogy to the dynamic effect of 
suddenly attaching a heavy mass to an elastic support. 
When a weight is fastened to an unloaded spiral spring 
and then suddenly released, the spring will stretch to 
nearly twice its static extension for the same load; under 
such conditions the impact effect is proportional to the 
load, and the combined effect of live load and impact can 
be found by the use of a multiplying factor of about 2. 
It had been assumed by some that the quick passage of 
a train across a railroad bridge would result in an effect 
of the same kind, but this supposition was disproved 


CONCISE review of European re- 
44 search and practice in regard to im- 
pact and fatigue in structures 1s presented 
here by Mr. Frankland, together with a 
selected bibliography for those who wish 
to pursue the topic in more detail. 
paper is from the Structural Division 
program at the 1940 Annual Meeting. 


8 








by the investigations of Profess, 
Inglis.* 
The information developed by thy 
committee demonstrated that bridy: 
damping depends not merely on the 
span length, but also on the genera) 
character of the bridge and the type 
of track used. 


The 


Dr. H. Kulka gave a lecture be 
fore the German Association of Steel Construction jp T0 
1929° in which he contended that the dynamic problen 

met 


of bridge construction fall mto two main groups, on 
treating of the bridge solely as a structure, and the other 
concerning itself with materials. He pointed out that 

a bridge be considered as an elastic body and if it } 
stressed by the application of a force, which force is syd 
denly removed, there occurs a transformation of pote: 
tial into kinetic energy. The bridge then falls into 
state of vibration and, if friction and various other jr 
fluences were not present, it would continue to vibrat 
indefinitely. The modifying influences referred to, hoy 
ever, bring this condition to an end. This is what 
known as free vibration, and in its pure form can hard) 
occur in bridge structures. The vibrations in a brid: 
are produced by a great number of impulses, some occur 
ring regularly, some irregularly, as the unbalanced effect 
of driving wheel counterweights, tractive reactions, ir 
complete absorption of impact in the rails, sway of rolling 
stock, etc. The so-called forced vibrations arise fron 
these latter causes. 

“There is a particular kind of forced vibration which 
is of particular significance for practical purposes. When 
the frequency of the free vibrations is a simple multiple 
of the frequency of impact (when there is resonance) t! 
effects on the structure may be extraordinarily great 

“The mathematical study of this last-mentioned stat 
of vibration shows that after the lapse of infinite tim 
the amplitude of the vibrations, even with quite smal 
impulses, becomes infinite, and must lead to failur 
In railroad bridges resonant vibrations have been con 
paratively seldom observed, but they are frequently et 
countered in highway bridges, especially when hea’ 
vehicles are crossing and producing rhythmic recurrent 
shocks.” 

A. Bithler, chief bridge engineer of the Swiss Associate 
Railroads, succeeded in 1928-1929 in developing a simp* 
and convenient formula by which it is possible to den’ 
satisfactory figures for the period of vibration—at 4) 
rate, an approximation as close as might be expected « 
such a difficult problem.* 

Friedrich Bleich, in 1924, had offered a study o! ™ 
impact problem’ and incorporated the problem quite © 
tensively in his treatment of alternating stresses 4 “ 
later date.* The investigations of Bithler and Bleich ba 
preceded an investigation of the Impact Effects in >‘ 
Railroad Bridges by Prof. D. Mendizabal of Madre 
and by the paper of Professor Streletzky o! Mos ' 
“The Impact from Cars on Bridges.” Dr. ©. Rew 
linger of Darmstadt presented in 1932 the results o! his dy 
namic research testing of bridges and other structure 
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and Baker summed up the work of the 
ntich Enidge Stress Committee in 1936" thus: ‘When 
Y sses a bridge there is a certain amount of vi- 
to the sudden application of load; irregulari- 
k and rail joints also cause impact effects 
irregular and incalculable. These, however, 
| by the committee to be completely over- 
med by another cause of vibration. The driving 
locomotive are balanced for the inertia effects 
procating parts, and the centrifugal effect of 
lving balance weights causes the pressure of 
on the rail to undergo a periodic vibration. 
ne considerable amount of experimental data obtained 
» the Bridge Stress Committee from tests on actual 
“dees have Shown that applications of the mathe- 
matical analysis lead to very accurate estimates of the 
sje values of the stresses produced by vibration.” 

his analysis is too long to be reproduced here, and 
Professor Inglis’ book should be consulted." 





Professor 
‘ the W he 
yped by the : 
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rely on the 
the general 
ad the typ 


lecture be 


Tuco is Dr.-Ing. Krabbe of Munich gave a lecture before a 
C protien »eeting of the German Association of Steel Construc- 
TOUPS, one ion in October 1938, wherein he reported on a joint in- 
d the othe estigation by the Association, the German Government, 
or that * ‘nd the German State Railways, and presented a dis- 
nd Mt it b yssion of the correct impact values for steel bridges. 
96 aden rhe work of this joint committee resulted in the formula- 
BS pom , in 1934 of a Specification for Impact in Railroad 
alls int Bridges by the German State Railways. These specifica- 
4 other a ns embrace the latest European theory and practice 
r ogame | may be summarized thus: 
ed = Son Live-load moments, shears, and axial forces are to be 
* what multiplied by an impact factor, p, the value of which 
haters epends upon type of track and span length. This factor 
etic ornig s specified for bridges with open track and also for 
a, allasted track. The value of / in the equations varies: 
inced effe r main girders or trusses of single-track bridges, it is 
ve atl the span length; for those of double-track bridges, twice 
y a = the span length; for stringers, the distance center to 
= 0 enter of the floor beams; for floor beams, the distance 
_— enter to center of main girders or trusses; and for fixed 
“09 Wher ches, three-fourths of the span length. These impact 
Be tatial factor values apply only to bridges with welded rail 
alain) plices, or with no rail splices, as now specified for all 
ly great new bridges in Germany. 
Led stat the German Government also published in 1933, 
‘Gnite tim specifications for impact in highway bridges, DIN 1073, 
quite sma whereby the values of / are as specified for railroad bridges 
ts feibun nd the impact factors are tabulated and given for vari- 
aie co ous ¥ alues of /. These specifications provide no impact 
quently ¢: r abutments, piers, foundations, or soil pressures. A 
yhen hea usideration of American and European developments 
se geceueedl ndicates that, for impact, the trend is toward similarity 
I treatment, 
; Associate STUDIES OF FATIGUE IN STRUCTURES 
rape est The development of information relative to fatigue in 
nn—st a0 steel used for bridge construction in Europe during the 
expected i past decade has been almost entirely due to the building 
| welded structures; therefore this development is 
tudy of th oF erie to that in this country. 
m quite € be cuss n of a paper '* by A. Bithler, chief engineer 
means st 2 > bs nioherd Associated Railways, Dr. Kommeral of 
' Bleich had — Stati | in 1928 that “there is surely a great differ- 
ta in Ste ace whe uer a member is exposed to uninterrupted 
of Madre ~ nating stress or whether it is allowed to rest between 
nf Moscow to _ He pointed out the ease and simplicity of 
- G, Rent ea. ne ents in dealing with dynamic effects due to 
Its of his dy idary stresses and irregularities of material, but 


Stated tha { 


“es it was of fundamental importance to in- 
yes igate ; 


structures 
what extent an adequate account of all the 
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individual influences of dynamic loads on bridges is 
necessary. 

This paper and discussion marked the beginning of a 
series of discussions and research in Europe related to 
the matters of impact and fatigue in steel bridges. The 
Swiss Railways had for many years been conducting ex- 
periments on dynamic deflections under traffic at various 
speeds in actual service, but mainly with the idea of im- 
pact in mind.” The British Report of the Bridge Stress 
Committee, 1928, is confined solely to matters related 
to impact, and the question of fatigue is rather sum- 
marily discussed. 


GERMAN AND BRITISH FATIQUE TESTS 


Shortly after the publication of Biihler’s paper,’ the 
Materials Testing Station of the Stuttgart Technische 
Hochschule, under the direction of Prof. O. Graf, with 
the support of the German State Railways and the Ger- 
man Association of Steel Construction, carried out from 
1928 to 1932 an extensive research on the strength of 
riveted and welded joints under stress repetition. This 
test program is described by Ing. K. Schaechterle.'® 

At this time Schulz and Buchholtz presented a paper," 
before the International Association for Bridge and 
Structural Engineering, that discussed in detail fatigue 
tests on structural material, and stressed the importance 
of recognizing the fatigue effects of vibratory stressing 
about some constant stress (pulsating stress). The 
fatigue effects of mill scale, of holes, and of notches is 
discussed. This paper compares fatigue effects on the 
strength of riveted and welded joints, and undoubtedly 
must be considered as an outstanding contribution to 
the subject. 

In 1934 the German Committee on Steel Testing 
initiated a series of tests to determine the influence of 
load frequency on riveted and welded connections sub- 
jected to repetitive loads. These tests, reported on by 
Dr. O. Graf,’ showed that the length of periods of 
loading and no loading usually lie between the limits 
chosen-—as shown in the table accompanying Dr. Graf's 
report on tests to determine the influence of load- 
frequency on riveted connections subjected to repetitive 
loads." 

Dr. Biihler presented a report” in 1938 descriptive of 
a series of tests on the fatigue strength of rolled beams, 
from which it is seen that the stress concentrations caused 
by notches have much more influence on the fatigue 
strength than do the internal stresses created by weld- 
ing or rolling. About the same time, the German Steel 
Committee sponsored a series of tests on the stress distri- 
bution and yield phenomena under load in beams with 
specially stiff welded, and welded and bolted, column con- 
nections. A translation of a report covering these tests 
is available.”! 

On March 30, 1939, Profs. B. P. Haigh and T. S. 
Robertson presented a paper** before the Institution of 
Naval Architects on fatigue in structural steel plates 
with riveted or welded joints, describing experiments car- 
ried out on the subject by the Engineering Laboratory of 
the Royal Naval College, Greenwich. The authors point 
out that twenty-five years ago it was commonly ac- 
cepted that the “limiting fatigue stress that can be ap- 
plied and reversed for, say, 10 million cycles without 
causing fracture, must almost necessarily bear some close 
relation to the ‘elastic limit’ or ‘proportional limit’ given 
by an extensometer in an ordinary tensile test.’’ The 
misleading character of such generalizations was demon- 
strated in the pilot tests described by the authors. Ina 
certain air-hardening steel, for instance, the tensile 
proportional limit was so low that it was difficult to 
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measure, but the fatigue strength was found to be nearly 
one-half of the ultimate tensile strength. It would there- 
fore appear that the extensometer in a tensile test pro- 
vides no effective indication of the resistance of a steel to 
fatigue failures. 

These tests demonstrated that, in regard to fatigue 
tests on riveted connections: (a) When the rivets are 
tight enough to resist slip and are of ordinary propor- 
tions, fracture occurs by the plate cracking from the ends 
of the transverse diameter of the rivet hole, and the 
limiting range of load is relatively low, so that high fac- 
tors of safety are required to avoid cracking. (6) When 
the rivets slip even slightly under reversing loads, greater 
ranges of load are required to produce the same type of 
fracture, and the rivets are likely to crack under the 
heads or at mid-length. (c) The rivet-size formula, 
D = T + ‘/¢in., gives a well-balanced design as regards 
resistance to fatigue as well as to steady stresses. 

As regards fatigue in welded joints in structural steel, 
the tests show that: (a) If the steel is unsuitable for 
welding under the conditions used, such as caused by 
too-high carbon or other elements, or too massive or too 
cold to suit the small arc that may have been used, or 
if the electrode covering has produced an unsuitable 
layer of slag that has not effectively ‘‘jacketed’’ the hot 
metal, then the weld deposit or the immediately adjacent 
base metal may start brittle cracks while still at high 
temperature. ()) If the weld metal and base metal sur- 
vive this stage of cooling without injury, either may crack 
at a later stage of cooling and contraction after the ex- 
terior surface has become relatively cool and rigid. 
Preheating and retarded cooling are beneficial when the 
base material is relatively thick. 

The authors point out that high fatigue limits are 
usually associated with low carbon and manganese, and 
note that deposits of weld metal with these character- 
istics are usually of ample tensile strength ‘‘as deposited” 
to suit the full tensile strength of the base metal in 
plates of reasonable tensile strength. Such welds do not 
appear to require stress-relieving or annealing, and are 
likely to lose much of their tensile strength if normalized. 

SWISS RAILWAYS TESTS ON WELDED TRUSSES 

The Swiss Associated Railways reported in 1936 on a 
program of fatigue tests on welded trusses carried out by 
them.** This report states that the safety factor of the 
truss specimen (a large-scale model about 19 ft long and 
5 ft deep) when subjected to fatigue stresses, was found 
equal to 1—that is, the ultimate load equaled the useful 
load. This was due to the high internal stresses and to 
the uneven distribution of forces. The tests demon- 
strated that fractures always start in the base metal (in 
tension) in the transition zone and occur suddenly with- 
out noticeable prior signs or changes. This feature may 
be useful because the structure remains apparently in- 
tact up to the moment of fracture; but, on the other 
hand, even a thorough examination will not show that 
the structure is unsound, even immediately before the 
failure. It is pointed out that no possible way of ascer- 
taining the actual condition of the structure at any 
specified time has yet been developed, and the warning 
is given that the greatest caution should therefore be 
exercised in using welded structures when they are sub- 
ject to fatigue. 

In these tests truss specimens with web members con- 
nected directly to chords proved much inferior to those 
with gusset plates, and the use of gusset plates was 
recommended. 

The German bridge specifications previously referred 
to provide that members in riveted railroad bridges 


subject to variable stresses tending to produce fat; 
shall be designed according to the so-called 4 tetind 
used in these specifications, as applicable to maj 
girders or trusses and floor beams, but not to stringer 
or bracing. As covering fatigue in welded railroad briq r¢ 
these specifications provide that all stresses, both in 
members and in connections, be referred to the basic alloy. 
able unit stresses. This is achieved by the use of the pre. 
viously mentioned y-factors, similar to, but somewha; 
different from those used for riveted construction and 
also so-called a-factors, depending upon location of ins, 
tion and type of stress, and upon location and kind oj 
welds, whether butt or fillet, machined or not machines 
and so forth. The German specifications state that nm 
maximum design stresses occur but rarely in highway 
bridges, the fatigue stresses are usually much les 
Fatigue effects therefore, as a rule, need not be considere: 
in highway bridges. Whether highway bridges carrvine 
electric traction lines should be dealt with as welde1 
railroad bridges is left to the governing authority to de. 
cide in each case. 

It is to be seen that the interest in, and development 
of, data on fatigue in steel bridge structures in Europe 
is of a comparatively recent date, and almost paralle! t 
the development in this country. As a result, American 
and European practices are tending toward coincident 
and similar trends. 
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frat part of the problem, stress dis- 
eribution, is the more difficult one. 
it has generally been necessary to 
.ssume that the earth acts as an 
elastic solid, and the equations of 
Roussinesq, based upon this as- 
sumption, have found wide accept- 


r spond to those of the available 
solutions 


these equations is the basic assump- 





(;elatin Models for Photoelastic Analysis 
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OST work in soil mechan- 
ies is concerned, at least 
indirectly, either with the 
istribution of stress in an earth 
ace or With the behavior of the soil 
imposed stress. The 


years. In many 


nder the 


nce where loading conditions cor- 


One important restric- 
n on the still more general use of 


n of a semi-infinite solid, common 

the Boussinesq-type formulas, which precludes their 
yyplication to such important cases as stress in an em- 
ankment, in the earth on either side of a cut, or in the 


regions around a shaft or a non-circular tunnel. 


[hus when the photoelastic method was introduced for 
ther problems in stress analysis, the possibility of its 
pplication to soil problems was quickly appreciated. 
\ bulletin published in 1929 by Prof. W. S. Housel, 
M. Am. Soc. C.E., used photoelastic patterns 

illustrate stress distribution under footings, and the 
aluable 1932 Progress Report of the Special Committee 

n Earths and Foundations (PROCEEDINGS, Am. Soc. 
C.E., May 1933, p. 814) included a number of stress 
patterns where bakelite was used for the photoelastic 
material. In general, however, the common photo- 
lastic materials are subject to the same limitations as 
the Boussinesq formulas—principally in that the stress 
bserved is that caused by an externally applied load, 
whereas in soil (except near the surface) the principal 
source of stress is the weight of the material itself. 
lass, celluloid, and bakelite are all too insensitive 
photoelastically to show stress patterns set up by body 
weight in models of practical size. 


" 
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VARIOUS PROJECTS HAVE MADE USE OF GELATIN MODELS 


By far the most sensitive material is gelatin, the use 
| which was precluded in earlier photoelastic investi- 
gations because it was too sensitive and too weak for the 
work attempted at that time. Its value for studies 
where body weight is a factor led to its adoption by 
“rot. F. L. Plummer, M. Am. Soc. C.E., in some studies 
' gravity dams. The most extensive use of gelatin 
‘earth-dam studies has probably been made by Army 
‘igmeers at Zanesville and Fort Peck. 
\t the University of Washington gelatin was first used 
Preliminary studies of the design of the Ruby Dam, 
“uertaken by Prof. F. C. Smith, Assoc. M. Am, Soc. 
ie e authors, at the request of the Seattle City 
‘ght Department in 1937. In 1938 some soil studies were 
t university for the approach tunnel of the 


: HE practical application of photo- 
elasticity to the analysis of stress in 
soils has come largely in the past five 
instances 
rational tool is available to the engineer 
who 1s confronted with a problem in- 
volving earth pressure or earth stability. 
It is, however, a tool that can be misused; 
and the development of technique by 
trial and error is a slow process. 
present paper, therefore, is an attempt to 
provide engineers with a record of ex- 
perimental difficulties encountered in an 
extensive test program of this nature, 
and the procedures that were evolved in 
answer to these difficulties. 
the program of the Soil Mechanics Divi- 
ston at the 1939 Annual Convention. 


Lake Washington pontoon bridge, 
which led to the recommendation 
of photoelastic analysis of stress in 
the soil surrounding the tunnel. 
The recommendation was followed, 
and during the following year the 
authors of the present paper under- 
took the problem for the Wash- 
ington State Highway Department. 
The apparatus was designed with a 
view to its use for study of stress 
in earth slopes as well as around 
tunnels. 

The experience of the authors in 
this work has been to them con- 
vincing evidence of the value of the 
photoelastic approach in problems 
of stress in earth masses. It has 
also pointed to the need of more 
reference material for the engineer who is confronted 
with the task of setting up equipment and developing a 
technique for the solution of some specific problem by 
this method. The present paper is an attempt by the 
authors to make available to others the results of some 
months of work with gelatin, in the belief that such 
information is at least equal in value to the actual 
objectives of the research. 


no other 


The 


It was on 


APPARATUS EMPLOYED IN AUTHORS’ TESTS 


Since the present studies at the University of Wash- 
ington had their roots in the work undertaken on the 
Ruby Dam model, it is desirable to discuss the present 
apparatus with a knowledge of what preceded it. For 
the 1937 tests a carbon arc was first used as a source of 
white light, with a No. 5 Corning filter for a monochro- 
matic light source, because the various colored bands 
in the stress pattern became indistinguishable at rela- 
tively low intensities of stress, whereas black and white 
bands were readily distinguishable through a large 
number of cycles. The light source was placed at the 
focus of a 36-in.-diameter parabolic reflector, which 
served to produce parallel light. The light beam was 
polarized by reflection from a 40 by 42-in. black glass 
plate. The gelatin model of the dam was 3 in. thick, and 
was confined between glass plates. The analyzer was 
composed of a pile of ten sheets of plate glass, 20 by 40 in. 
in size. 

In this type of apparatus it is especially important to 
get parallel light, as the non-parallel rays will not be 
polarized. Completely parallel light can be obtained 
by a point source exactly at the focus of a perfectly 
parabolic reflector. Neither a carbon arc nor a 1,000-w 
filament bulb satisfactorily approximated a point source. 
Moreover, since only the reflected light was parallel, the 
back of the source had to be shielded. As the focus was 
rather short, the path of the reflected light included 
it, and so the shield left a dark spot in the light field. 

The present light source is a commercially available 
projector with a 100-w high-intensity mercury lamp 
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monochromatic light. The mono 


producing nearly 
light is improved by a filter 


chromatic nature of the 
Chis lighting element approaches a point source more 
closely than the previously used devices. For most pur 
poses simplicity makes it advantageous to place the color 
filter at the camera end of the optical bench. On the 
other hand, especially for preliminary tests, it is desir 
able that the filter be placed near the light source so 
that a monochromatic field is available for direct ob 
servation of the model. With the latter setup, a water 
cooled heat filter was found essential to prevent crack 
ing the color filter. On the whole this setup is quite 
satisfactory in conjunction with a suitable lens system 
It has the disadvantage that the illuminated field is but 
10 in. in diameter Any appreciable increase in this 
dimension in this type of setup would involve consider 
able expense in optical equipment 

he limitations of size of field were especially felt 
when it was desired to study shear in earth slopes. At 
the present time another light source is being constructed, 
consisting of a mercury vapor lamp made of capillary 
tubing Che new reflector is a chromium plated sheet 
of steel, the horizontal cross section of which is parabolic 
The line source of light will be mounted vertically, 
passing through the focus of the parabola This will 
result in rays parallel with respect to the 
plane but diverging ver 
tically Che vertically 
irrelevant light 1s to be 
absorbed by a number of 
horizontal metal plates 
finished in dull black 

[he polarizer is a 10 
in. disk of polaroid 
A 10-1n quarter-wave 
plate is next to the polar 


horizontal 


izer 

Since photographic 
records were to be kept 
of all tests, it was un 
necessary to go to the 
expense of providing an 
analyzer and a second 
quarter-wave plate of the 
diameter as the 
Instead, a 


same 
polarizer 
1 /,-in. diameter analy 
zer and quarter-wave 
plate were mounted on 
the optical axis next to 
the camera lens Sepa- 
rate small analyzers, also 
of polaroid, were used in 
the hand for viewing the 
model during tests 

The design of the 
model was based upon 
the closest practical adherence to the 
conditions of the prototype in nature 
Che condition of the material around 
a long tunnel is essentially that of 
plane strain—that is, no deformation 
is possible in the direction of the longi 
tudinal axis of the tunnel or slope 
Now it is true that some stress pattern 
would be obtained if a condition of 
plane stress were simulated——that 1s, 
if there were no restraint in the direc 
tion normal to the plane of the model 
It would, however, take a very thick 
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and very stiff gelatin model to stand up witho laters 
support; the amount of gelatin required would be p,-,. 
and opacity would be a serious factor. Hep, 
to simulate a condition of plane strain, it was essen; 


hibitive 


; . id 
that the lateral restraint be substantially complete. ; 
was recognized that a moderate, uniform, latera] 4; 
placement might not be important, but it was also a 


parent that non-uniform lateral displacement would ger 
ously affect the stress pattern 


IMPORTANCE OF USING THICK SHEETS OF GLASs 


rhe last 


statement requires some further discyssio, 


because it seems likely that it has not always been ree, 


nized in similar investigations elsewhere. 


If we Nave 


sheet of gelatin between two lubricated glass plates and 
restrained on the sides and bottom as well, and if the ty 
glass plates are pushed together some equal amount a 
all points, then the vertical component of normal stre« 
at a point is unchanged (being equal to the weight of thy 
overlying gelatin), because the vertical deformation 

the gelatin is unhindered and there is still zero pressur 


on the top of the gelatin sheet. 


But lateral deformat; 


is prevented by the rigid sides of the confining fram 
so that for a plain sheet of gelatin the vertical pressur: 

constant while the lateral pressure varies. It follow: 
that the shearing stress in the transverse plane has als 






















changed, being proportional to the differ 
ence between the principal stresses. N 
if calibration is carried on under similar 
conditions, the results of the tests will 
valid, because the measuring stick and | 
object measured have both changed in p: 
portional amounts. On the other hand 
the glass plates are pushed together (orbulg: 
outward) varying amounts at various | 


Fic. 1. THe Mopet Servi 
Left Model in Place for Test (Tunnel Secti 
near Center of Frame, Partly Obscured by 
Pipe and Hose) 

Below Model in Horizontal Position, Show 
Arrangement of Hoisting Device and Came 
(Large Camera in Center Records Test Patter 

Small Camera at Top Records Calibration Pat 
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MoDULUS OF ELASTICITY AND PHOTOELASTIC CONSTANT OF GELATIN MIXES WITH VARIOUS PROPORTIONS OF GELATIN, 
GLYCERIN, AND WATER 


1c then a different measuring stick is needed at each 
vation, and that is not possible in practice. Conse- 
yently it seems evident that photoelastic tests on gela- 
sn cast between thin sheets of glass cannot produce 
lid results. 
fo make the confining sheets of glass completely in- 
Jexible is obviously impossible. Our present setup 
.ttempts to approach that requirement by using plate 
lass */, in. thick, 32 by 42 in. in size, held in a heavy 
welded steel frame (Fig. 1). The separation of the 
steel frames was controlled by bolting them against ac- 
rately machined steel separator blocks. The desir- 
bility of some such degree of refinement was easily dem- 
strated during the tests, when by loosening the bolts 
side of the frame the stress distribution could be 
easurably distorted. The degree of success attained 
the effort to achieve an inflexible boundary is less 
eadily determined, since a central deflection of the 
zlass plate would still permit the formation of a symme- 
trical pattern. This matter is now under investigation. 


ELATIVE MERITS OF HORIZONTAL AND VERTICAL COOLING 


[he next consideration in the design of the model 
rame was the position of the gelatin while solidifying. 

the sheet of gelatin cooled in a vertical position, the 
stress at any point would be hydrostatic—that is, the 
ertical and horizontal pressures would be equal. If the 
zelatin were raised to a vertical position after cooling, 
then (for a uniform, solid sheet of gelatin) the lateral 
pressures would be a fraction of the vertical pressure, de- 
pending upon Poisson’s ratio. Horizontal cooling would 
ippear to come closer to simulating the condition of the 
solid deposits. Actually, however, the distinction did 
lot prove important in these tests, as no fringes were 
isible in a solid, horizontally cooled sheet of gelatin 
when swung into a vertical position. Apparently Pois- 
sons ratio must have been close to '/s in this instance. 
Mainly because the practice of allowing the gelatin to 
solidify in a horizontal position minimized the danger of 
horizontal cooling was adopted. (The pours 
were made with the frame vertical, however, to facilitate 
the escape of air.) To permit this procedure the entire 
assembly has to rotate about its base on a horizontal 
AXIS. 

The next requirement influencing design was that of 
irictionless contact between gelatin and glass. The 
Practice of warming the glass by applying warm wet 
loths had been used in the earlier investigations, but 
Was unsatisiactory because it permitted no positive 
mutrol, and because melting the face of the gelatin must 
lect the adjacent body of gelatin as well. As any other 


leakage, 


scheme for providing frictionless contact would require 
“xposing the face of the gelatin for lubrication, it was de- 
cided that the frame holding each glass sheet should be 
unged lubricating method finally adopted will be 
LISCLISS¢ ter 





Although gelatin has been used considerably in recent 
years, there is not much published information on propor- 
tioning and handling. Commercially available gelatin 
powders differ mainly in the clarity of the resulting solu- 
tion. The choice was made on the basis of visual inspec 
tion of a number of small samples. Subsequently an in- 
vestigation of different products was carried on in which 
translucency was measured with a photronic cell, and 
strength was rated by a penetration test. 


PROPORTIONING THE GELATIN MIX 


Of greater importance was the proper mix. It had 
previously been found that the addition of glycerin con 
tributed to both the life and the strength of gelatin mixes. 
To select a proper combination of gelatin, glycerin, and 
water, a number of trial batches were prepared. The 
governing properties were translucency, modulus of 
elasticity, and the photoelastic constant, F, which is the 
increment of shearing stress corresponding to each addi- 
tional fringe or black band. 

Test prisms 4 in. high and 3 in. square were poured 
with varying proportions of the three ingredients, five to 
a batch. Each specimen in turn was tested in com- 
pression while in the polariscope. The test method 
was to place the sample on one pan of a 2-kg-capacity 
balance with an elongated arm to increase the sensitivity. 
The prism was capped with a square aluminum bearing 
plate, topped by a centered steel ball which bore against a 
rigidly clamped micrometer head. Load was applied in 
increments of 250 grams on the other pan of the balance, 
and deformation measured by turning the micrometer 
until the balance arm returned to zero reading. Except 
for initial irregularities, the value of E was found to be 
essentially constant for any one specimen. 

Values of & and F for mixes of various proportions 
are shown in Fig. 2. 

When the investigation was made, the importance of 
time effects on both £ and F was not fully appreciated, 
and not rigidly controlled; hence the results obtained are 
qualitative in nature, and series A, B, and C must be 
considered —_indi- 
vidually, not to- 
gether. From the 
result of these 
tests it was de- 
cided to use a mix 
of 16% gelatin, 
25% glycerin, and 
59% water, by 
weight, in the first 
tunnel tests. 
With these pro- 
portions it was 
decided that a 
sheet of gelatin 
1'/ein. thick would 


TYPICAL PHOTOGRAPHIC RECORD 
oF CALIBRATION TEST 


Fic. 3 


Black Bands Are Loci of Points of 
Constant Maximum Shearing Stress 
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provide sufficient sensitivity. rhe sensitivity of the 
model is directly proportional to its thickness. 

In using such high concentrations of gelatin, the mix 
ing and melting can be troublesome. If the gelatin and 
glycerin are first mixed, the latter acts as a dispersing 
agent, and the water can then be added without forming 
lumps that are difficult to melt. The presence of 
trapped air in the mixture contributes to the formation of 
ascum that must be skimmed off. This difficulty could 
have been minimized by evacuating the air through a 
suitably designed cover for the cooking kettle. 

Experience indicated that 40 C was a satisfactory 
temperature at which to pour. At that temperature flow 
lines were clearly visible. The gelatin could be melted 
and used over again six or eight times before it became 
inert, and its life could probably have been greatly pro- 
longed by the addition of ‘‘Dowacide’’ or beta naphthol 
to prevent the growth of bacteria. 


FREEING THE MOLD AND LUBRICATING THE MODEL 


Ninety-five pounds of gelatin mix were required to 
fill the mold for each test run. When completely filled 
the assembly was laid in a horizontal position until 
ready to test (usually for about 48 hours). Then one 
glass side was unbolted and raised to permit lubrica- 
tion of the contact surface. The two main problems in 
testing were freeing the glass and lubrication. An 
application of automobile wax to the glass before pouring 
was helpful in the former respect, although it was found 
that the weaker gelatin could be more readily freed 
from the glass if a layer of cellophane was first pressed 
to the glass after having been dipped in water. Lubrica- 
tion of the contact surface was the object of much ex- 
perimentation. Water, glycerin, and various oils and 
greases either failed utterly or did not maintain their 
lubricating effect long enough to assure a frictionless 
surface during the test. Finally some old hydrolyzed 
gelatin was tried and found to prevent adhesion to the 
glass for several hours. This lubricant is readily pre- 
pared by boiling a quantity of old gelatin until it no 
longer sets at normal temperatures. 

After one surface was lubricated, the frame was bolted 
together, swung through 180°, and the other face ex- 
posed, lubricated, and re-covered. The assembly was 
then brought back into vertical position ready for the 
test. 
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DATA AND COMPUTATIONS 
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The chief tunnel problem was to find the shearip, 
stress in an elastic solid around a tunnel with and » ithout 
a rigidly lined invert. As twin tubes were planned <, 
was first necessary to decide whether or not two ones 
would be required in the gelatin model. A preliminary 
photoelastic analysis was therefore made on a sheet ¢j 
marblette to determine the effect of tunnel Spacing, and 
the results indicated that it would be necessary to = 
clude only a single tunnel in the gelatin model. 7p, 
permitted a scale ratio of | to 72. 

The tunnel lin- 
ing was made of 
'/s-in. aluminum, 
bent to the shape 
of the prototype 
and provided both 
with a flat invert 
lining and an 
arched invert lin- 
ing. The model 
was poured with 
the lining, includ- 
inginvert,in place. 
Provision was 
made to allow the 
gelatin to fill the 
tunnel cavity. 
After the gelatin 
had hardened, 
the tunnel was 
excavated and the invert lining (except in certain cases 
removed before starting the test. It was found necessary) 
to drill a hole through the glass to permit the relief o/ 
air pressure that otherwise built up in the tunnel cavity 
preventing the full development of shear in the neighbor 
ing zones. 
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CHARACTERISTIC SHEAR-Drsra, 
BUTION PATTERN AROUND TuNNe! 
INVERT 


CALIBRATION TESTS NEEDED TO INTERPRET RESULTS 


The interpretation of the photoelastic pattern aroun 
the tunnel requires a calibration test to determine th 
intensity of shear represented by each fringe. Following 
the method used in the 1937 tests, this was performed by 
applying a strip load and computing the shear at a 
point on a fringe of some specific order. In the dan 
tests it was felt necessary to cast a separate slab of gela 
tin for this purpose. In the present investigation it was 
easier and better to perform the test on the horizontal 
boundary of the same gelatin sheet that contained the 
model, since the dimensions were such that no important 
interference of patterns resulted. At first a beam device 
was used to load the footing. This necessitated placing 
the footing near the edge and resulted in an unsym 
metrical pattern. Later a single sliding rod topped wit! 
a load pan was used to exert pressure on the footing 
It was found that friction in the sleeve could be reduc 
to a negligible amount. 

Since the calibration ‘‘pressure bulb” was far outsic' 
of the illuminated field, a separate light source a 
camera were required to obtain readings simultaneous!) 
with the other test. A microscope illuminator was 
finally adopted for a light source, providing a 2’ 
field; and polaroid disks, a filter, and a candid camera 
completed the calibration apparatus. Figures ©» anc * 
show one of the calibration patterns and the compute 
tions of F based thereon. | 

Actual results of the tunnel tests cannot be presentec 
as yet, but the typical shear distribution pattern show! 
in Fig. 5 illustrates the nature of the data obtained 

In conclusion it should be noted that construction 0! 
the apparatus described here was made possible b) labor 
furnished through the Works Progress Admuinistratio® 








, N Y, 


afing 
a thout 
la led. it 
two bores 
e] Mminary 





AR- Distr; 
UNNEIL 


‘in Cases 
lecessan 

relief of 
| cavity 
1eighbor 


SULTS 


1 aroun 
nine the 
‘ollowing 
rmed b) 
sar al 
the dan 
} of gela 
ym it was 
wrizontal 
ined the 
iportant 
n devict 
| placing 
unsvn 
ed wit 
footing 


reduce 








In Search of the North 


Boundary of Wyoming 
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boundary line between the J 
states of Montana and Wy- 
ng, designated in the field 
tes of the original survey as the 
North Boundary of Wyoming Ter- 
tory’ was surveyed in 1879 and 
S80 under instructions issued by 
the Commissit yer of the General 
Land Office. The instructions pro- 
vided for the initiation of the sur- 
vey at the northwest corner of 
Wyoming Territory, which had been 
established by a previous survey in 
S73. The line was to be produced 
ast along the 45th parallel of 
latitude, with corners established 
ery mile. 

[he survey party was outfitted at Green River City, 
Wyo., in July 1879, and traveled overland by horse- 
back and pack train for several hundred miles to the 
initial point of the survey. The party consisted of Rollin 
|. Reeves, astronomer and surveyor, who was in charge of 
the survey; H. P. Tuttle, astronomer; and an average of 
ibout 16 assistants, including packers, chainmen, axmen, 
und other helpers. They had about 50 head of “horses, 
mules, and jackasses,’’ according to the field notes. They 
leit Green River City on July 28, 1879, and traveled up 
sreen River to Big Sandy Creek, thence up Big Sandy 
ind Little Sandy creeks, through South Pass to Lander, 
ind on to Fort Washakie, Wyo. There they were joined 
by acompany of soldiers from Fort Washakie, who acted 
1s a military escort to protect them from the Indians. 
Thence they moved up Wind River to its head, where 
they crossed a divide and followed up Pacific Creek, 
rossing the continental divide through Two Ocean Pass. 
From there they went down the headwaters of Yellow- 
stone River to the south end of Yellowstone Lake, passing 
iround the lake on the west side. The difficulties en- 
ountered through these rough mountains are best 
lescribed by quoting from the field notes of the original 
survey party: 

[he route was through dense timber all the way. 
(he grades were frequently very stony, steep, and pro- 
ged. The trail frequently could not be found at all, 
nd we had no guide with us. In many places the down 
t arte and undergrowth were matted so closely and 
firmly we could not get through it. Swamps were numer- 


Wyoming? 


as described by 


known. 


us, and the ground was miry and deceptive. Altogether 
it was unqualifiedly the most laborious, long march I 
lave ever made. We were lost for several days at a time. 
N twithstanding these trials we enjoyed many features 
M the journey. No sickness, loss, or accidents were 
ullered, and no fights fought, though bickering, back- 
— | grumbling were indulged in as they always 
will be on expeditions of this kind.” 

The; ‘sed Yellowstone National Park to Mam- 
moth Hot Springs, where they replenished their food 
ey ending parties to Bozeman and Fort Ellis. 


hey t went westward across the Park to the initial 


HERE is the north boundary of point of the survey, 
Oddly enough, no 
complete answer can be given to this 
apparently simple question. 
was originally run in 1879-1880 and 
parts of it have recently been retraced, the true latitude curve was em- 
Mr. Bandy. But 
its true position from the 63-mile to the 
90-mile corner, and in long stretches of 
the Big Horn Mountains, is still un- 
This does not seem so strange 
after one has read Mr. Bandy’s de- 
scriptions of the country and the diffi- 
culties it presented to the original sur- 
veyors—and still presents to those who 
attempt to follow in their footsteps. 


te 


DEPARTMENT OF THE INTERIOR, HELENA, Mont. 


which was 
reachedon September 2, over amonth 
after they left Green River City. 
In projecting the line eastward 
the tangent method of determining 


The line 


ployed. That is, the true meridian 
was established at the point of be- 
ginning; a deflection angle of 90° 
was turned to the east; and a 
straight line, called the tangent, was 
carried eastward until a suitable 
place for another astronomical sta- 
tion was reached, but never to ex- 
ceed 27 miles. As the measurements 
were completed for each corner 
point, proper offsets were made north 
from the tangent to the parallel, upon which line the 
corners were established. In projecting this line across 
the rougher areas, the general practice was to flag 
the line from ridge to ridge, and then triangulate across 
the canyons. Afterwards they would measure out from 
the triangulation stations and establish such intermediate 
mile corners as were found to be accessible. 


ORIGINAL SURVEY WELL DONE CONSIDERING HANDICAPS 


Although errors in alinement and measurement have 
beeh found, the survey as a whole was well executed, 
taking into consideration the adverse conditions under 
which it was made. This is especially true of the con- 
struction of the corner monuments. In almost every in- 
stance these have been found to have been constructed in 
strict conformity with the instructions. Unfortunately, 
the instructions specified the use of wood for corner 
posts, instead of a more durable material. The result is 
that after a lapse of nearly 60 years many of them have 
fallen down and are badly decomposed, while others are 
not in their true positions. The true position for most of 
them can still be recovered by reference to the remaining 
traces of the original pits, bearing trees, or other acces- 
sories; however, it is only a matter of time until some 
of these corners will be entirely lost. 





Tae AuTHoR’s Pack TRAIN ALONG THE SUMMIT OF THE ABSAROKA 
RANGE, East BOUNDARY OF YELLOWSTONE PARK 
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\ careful study of the field notes 
of the original survey, although 
they are brief and generally con 
fined to comments pertinent to the 
actual survey procedure, reveals 
some of the hardships suffered by 
the party and the difficulties en 
countered. These would appear to 
justify the omission of some of the 
refinements we might think should 
have been employed for a survey 
is important as this 

The following quotations are 
taken from the field notes of the 
line in the vicinity of Electric Peak 
in Yellowstone National Park 

In crossing this barrier our 
hardships were peculiarly severe 
On the evening of September 6th 
after quitting work on line our 
party started down the mountain 
to find camp. We divided into 
five smaller companies. The camp 
was not found until noon of the 
next day, all hands having lain out, 
without shelter or food since the 
morning of the 5th. I walked fully 
twenty miles trying to find the pack 
train and I think others traveled 


Chey quit work at the close of the 
season of 1879 a few miles east of Cooke City, Mont. Oj 
the last few days of the season the surveyor has this to say 

“On the morning of October 6th a light snow was 
falling On the morning of the 9th while it was still 
snowing, a part of our number went out on line and 
brought in the instruments and tools that had been left 
on line the evening of the 5th. Although this point was 
not two miles from camp, it was about the hardest day's 
work experienced by several members of the party during 
the survey. The surface is covered with fallen timber, 
dense undergrowth, and vast quantities of boulders and 
broken stones. The snow was wet and heavy. As it fell 
from the trees and willows it drenched the men through 
and through. It required nearly all day to bring in the 
instruments Accordingly the camp was disbanded, 
some going to Yellowstone Park, some to Bozeman, 
some to Crow Agency, and others to Fort Washakie 

Our party was constantly supplied 
with fish and fresh meat. Elk, deer, 
and antelope were as numerous as dogs 
in an Indian camp. As to buffalo, we 
saw hundreds and killed several, seven 
in one afternoon 

rhe last corner established in the fall 
of 1879 was set at 60 miles plus 31.12 
chains and was designated as the wit 
ness corner to the 60-mile corner. This 
is the first corner established east of 
the high divide extending north from 
Index and Pilot peaks, two prominent 
landmarks. The distance to this cor 
ner was determined by a complicated 
triangulation, in which an error was 
made, causing the calculated distance 
to be 49.10 chains less than the actual 
distance rhis error, discovered when 
the retracement was made in 1936, 
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witnesscorner. In fact, the origing 
survey party had had a great dea) 
of trouble in finding this corye, 
themselves when they returned ¢, 
resume the survey in August |Qy 

After searching several days {, 
the starting point without succes 
they made astronomical obser, 9 
tions to determine the latitude ; 

aid them in the search. These o} 

servations were made at what aj 
terwards proved to be a point nea; 
the! 63-mile corner, whence th, 

ran west and found the corner thy 

were looking for. The terrain her 
is rather flat and is covered wit} 
heavy timber and dense under 
growth, with vast quantities o; 
large rocks. 

It was about ten miles east 9; 
here that the original survey party 
lost onewf their men in the summer 
of 1880. This man’s name was 
Hopkins and he was listed as , 
cook. He probably was lost whil 
they were on the move. This inc; 
dent is described in the field note: 
as follows: 

“From the 73rd mile eastwar 
the entire region is almost impass 
able. We lost one man (Mr. Hop 
kins) in the 75th milem and it is supposed he must hay: 
fallen down one of the numerous horrible canyons which 
are notorious in that region. His horse and coat wer 
found, but not himself, though vigorous search was mac 
for him along the streams and lower elevations.’ 

On account of the rough, impassable nature of this 
part of the line, no corners were established for eight 
miles, from the 73rd to the Slst mile corners, and als 
for three miles from the 85th to the SSth mile corners 

The line leaves the mountains on the 91st mile and 
follows across a flat grassy bench to the Clarks Fork 
River, where another astronomical station was estab 
lished 

Nothing of particular interest is found in the record o! 
the trip eastward from Clarks Fork River until the Big 
Horn River was reached. Here the party waited two 
three days while log rafts were constructed to make th 
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considerable time in searching for the 


Wvyomrnec BounpDary FROM 54TH To 59TH MILE 
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Eastward from the Big Horn River the next 
r they encountered was Devil’s Canyon, an 


TOSS 


real b — ; ; 

‘mpas - gorge leading into the Big Horn River from 
the ea ut of the Big Horn Mountains. They arrived 
t the st side of this canyon on the 145th mile, and 


ribe it as being one-quarter of a mile wide at right 

its course, but about a mile across on line. 

Their trip around the head of the canyon is described 
the field notes as follows: 

\]] hands left the line taking their tools with them and 

| a southeast direction to follow the pack train 


started 

vhich had gone on ahead to cross the canyon at the 
vearest passing point. We followed up the southwest 
side of this great canyon all day and went into camp just 


before dark 20 miles above where we had left off work. 
Have been climbing the Big Horn Mountains all day 
nd have ascended about 2,000 ft above the witness 
»orner. This is on Friday night August 27. Saturday 
\ygust 28th, marched all day and about 3 p.m. found a 
~rossing at head of canyon, returning down the other 
side of the canyon, camping that night at an elevation of 
shout 10,000 ft about 5 miles south and 7 miles east of 
the objective point on the west edge of Big Horn Moun- 
ains. Have traveled about 18 miles. 

\ugust 30, ISSO: It rained and snowed all day today, 
we spent a miserable day in camp. 

August 31, ISSO: It being impossible to take the pack 
wimals farther west on the line on account of the steep 
rocky character of the western slopes of the mountains; 
the party with the necessary tools are now taken down 
the mountains to a point on the east side of the canyon 
pposite the 145-mile corner. The distance across the 
canyon is measured by triangulation, and the party go 
to camp without blankets and without supper.”’ 


? 


na 
iu 





Tue AurHor's SuRveY Camp AT TIMBER LINE IN THE ABSAROKA 


RANGE—EL. 9,300 Fr 

(hey report that the line from the 145-mile corner to 
the astronomical station established on a white cliff on 
the east side of the canyon, crossed a bend in the impass- 
ible canyon that could not be crossed, so they tri- 
angulated all the way to the white cliff, a distance of 
‘I miles and 8.01 chains; thus no corners were established 
ilong this portion of the line for a distance of 11 miles. 

When they reached the valley of the Little Big Horn 
River, they found several settlers waiting to see where 
the state line would fall so that they could “‘squatt’’ on 
the land on the Wyoming side, which would be off the 
‘row Indian Reservation and open to settlement by 
waites. Mr Reeves described this valley as the best 
‘gricultural land he had seen in Wyoming Territory. 


As they crossed the plains eastward from the Big 
Horn Mountains they reported seeing many herds of 
duilalo, which are described as ‘‘gentle, grazing and 
weeping around us while we worked.’ Near the 
wend 1 they reported: “Great herds of antelope 
were si which were being killed for their skins.”’ 
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On October 21 a prairie fire burned their camp and they 
reported a loss ‘‘of 25 saddles, blankets and riggings, all 
clothing, 500 rations, much bedding and some tools. 
I lost between $400 and $500 worth of equipment in this 
fire.” 

The survey was completed on October 23, 1S80, at the 
intersection of the line with the west boundary of South 
Dakota. In sum- 
ming up his experi- 
ences Mr. Reeves 
mentions the diffi- 
culties in keeping 
the survey crew 
recruited to full 
strength: 

“Wages of $50 
to $100 per month 
and board were 
paid. Any man 
had a right to de- 
mand his pay in 
cash at any time. I carried constantly on my person 
from 5900 to $1,700 in currency and every man was paid 
in cash on demand. These mountaineers are a very in 
dependent class and you cannot enlist them for a longer 
time than they want to stay.” 

For future work he recommends the use of enlisted 
men of the Army for field assistants. 





Pack MuLES BEING TRANSPORTED TO 
THE END OF THE ROAD, WHERE THEY 
WiL_ Have To TAKE OVER 


RETRACING REVEALS NUMEROUS JOGS IN BOUNDARY LINE 


Retracements of portions of this boundary have been 
made in recent years by the Surveying Service of the 
U.S. General Land Office in connection with the ca- 
dastral survey of the land adjoining it. These retrace 
ments reveal that, instead of the boundary being a 
straight east-and-west line as described in the field notes, 
there are jogs to the north or south at several points of as 
much as nearly a half mile. 

These offsets are due to the fact that when, in the 
course of the original survey, astronomical observations 
for latitude and longitude indicated that the line was not 
on the true 45th parallel of latitude, the surveyors set 
over the necessary amount. They seem to have made no 
effort to correct the line back of these astronomical 
stations, and no mention is made of the offsets in the 
official field notes. 

In retracing the line, many of the corner monuments 
were very hard to find, particularly in the rough tim- 
bered country east of Yellowstone National Park. 
Occasionally we were able to find blazed lines that 
appeared to have been made at about the time of the 
orginal survey, judging from the growth of the trees, 
but the corners were never on the blazed lines. The 
field notes state that the line was projected as a ‘“‘tan- 
gent’ line, with proper offsets to the north to place the 
corners on the true parallel of latitude, and that the 
tangent was blazed. However, the corners were found 
south of the blazed line as often asnorth of it, the variations 
being sometimes as much as four or five chains to the 
right or left. These irregularities made it necessary for 
us to cover a lot of ground in searching for the old corners, 
and the work was not easy in this mountainous country, 
covered with heavy timber, fallen logs, and dense under 
growth. 


ERROR FOUND IN ORIGINAL SURVEY 


It was in this country that we found an error of 49.10 
chains in measurement, the 60th mile being that much 
too long. We spent a part of four days searching for this 
corner, which is designated as the witness corner to the 








60-mile corner. This witness corner is in the lower part of 
the mountains about 6 miles east of Cooke City, and is the 
first corner established east of the high dividing ridge 
that extends northward from Index and Pilot peaks. 
The elevation of the ridge where the line crosses it is 
10,362 ft above sea level. 

As the original surveyor approached this high divide 
he read a bearing to the top of Index Peak, about 1'/, 
miles south of the line. Then after setting a flag on line 
on the divide he 
proceeded to it 
and determined 
the bearing from 
there to Index 
Peak. Knowing 
the distance along 
the line to his flag 
on the divide, he 
was able to calcu- 
late the distance 
to Index Peak, 
which he found to 
120.77 chains. 

then went 





BEAR- 
Betow: be 
He 
down into the 
lower country east of this divide and picked up the line 


ABOVE: REMAINS OF ORIGINAL 
ING TREE OF 63-MILE CORNER 
REMAINS OF 97-MILE CORNER 


by sighting back at his flag. To determine the distance 
to this point he says he determined the bearing to Index 
Peak and calculated the distance. However, he must 
have either sighted at the wrong peak or misread the 
bearing, for there is an error of 49.10 chains in this 
triangulation, although his distance from the line to the 
top of Index Peak is approximately correct. 

We did not know of this error, of course, when we 
started to look for the witness corner; therefore we spent 
considerable time searching for it over a half mile from 
where it was afterwards found. The terrain here is very 
broken, cliffy, and covered with heavy timber and fallen 
logs. There are also numerous small lakes and marshy 
places surrounded by dense undergrowth and infested 
with mosquitoes. We found an occasional blaze but it 
only led us farther astray. Finally we decided to con- 
tinue the search eastward three miles to the 63-mile 
corner, which we were able to find, after an extended 
search, because of a reference in the original field notes 
to a grassy park to the south of it, and a dome-like 
mountain to the north. The wooden post was lying on 
the ground and was charred black on top. There was no 
mound of stone, and the bearing trees were all dead and 
fallen. The man who found it had his attention attracted 
to it by its regular shape, as it was about the right length 
and seemed to have been squared off across the ends. 
When he picked it up he noticed some scribe marks on 
the sides. Its true position was then determined from 
the stumps of the old bearing trees. (See accompanying 
photograph of one, showing how new growth extended 
partly over old marks before tree was killed and mostly 
rotted away, leaving shell of stump.) Then, by running 
the line back west we were able to find all the intervening 
corners, including the witness corner previously referred 
to. This witness corner was found to be marked by 
chisel marks on the flat surface of a granite outcropping 
about 60 ft long by 20 ft wide. The marks could barely 
be distinguished even when we were reasonably sure we 
had found the corner point—and then only after we had 
wet the surface with water from our canteens. 

The next section of line retraced was from the 90- to 
the 98-mile corner. The line leaves the Beartooth 
Mountains on the 9lst mile and from there eastward 
crosses a flat grassy bench, with scattering sagebrush. 
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The corners on this bench were constructed o{ woode: 
posts, with pits dug in the soil for accessories. The, 


monuments were almost completely obliterated 4», 
were very difficult to find. 

The 97-mile corner is on the edge of this bench oye, 
looking Clarks Fork Valley, and one of the jogs jn ¢), 
line occurs in the 98th mile. From the 97-mile core, 
the true bearing of the state line is S 66° 17’ E, fo, , 
distance of 86.00 chains to the 98-mile corner, which j< 
on the west bank of Clarks Fork River. The obserya. 
tion for latitude made at the 98-mile corner indicated ; 
the surveyors that they were not on the true 45th paralle! 
of latitude; consequently they set over nearly a half mi\ 
to the south and started their line over again. However 
there is nothing in the field notes to indicate such , 
bearing as this in the line. 

An idea of how the corner monuments on this bench 
have deteriorated can be gained from the fact that aj) 
we were able to find at the 97-mile corner was a chip of 
cottonwood about 4 in. long lying on the ground. Since 
there were no trees or fences within a mile or more, we 
were quite sure that this chip"was a part of the original 
corner post. (As shown in the accompanying phot 
praph, we could make out the marks “NL 1800,” sign; 
fying 45° north latitude, set in 1800. The “45°” had 
weathered away). We then discovered traces of the old 
pits by observing that the fine surface gravel was thicker 
in two slight depressions. After skimming off the sur 
face of the ground we were able to definitely identify the 
old pits by the difference in texture and color of the soil 

In accordance with the usual practice of the General 
Land Office, partially obliterated corners were recon 
structed by planting iron corner posts 3 ft long by 3 in 
in diameter, with brass caps on which are stamped 
appropriate marks. 

UNKNOWN 


TRUE POSITION OF STATE BOUNDARY STILL 


The true position of the state boundary of Wyoming 
from the 63-mile corner to the 90-mile corner is stil] 
unknown. This part of the line has not been retraced 
It passes through a very rough and mountainous coun 
try that is entirely uninhabited, and it is probable that 
no one has seen many of the corners since they were 
established sixty years ago. This area is traversed b) 
the famous Cooke City Highway, and is being developed 
into quite a recreational region. However, because this 
line has not been retraced and the corners found, Na 
tional Forest officials, game wardens, and others in 
terested in administering the laws in this area do not 
know in which state certain camps, fishing streams, and 
lakes are located. In fact, latitude determinations mac 
to the west and east of this part of the line indicate that 
there is a latitudinal difference of close to a half mile 
between the 63- and the 90-mile corners. Therefore it's 
probable that there is at least one jog of close to a hall 
mile somewhere along this part of the line. 

There is another known jog of nearly a half mile in the 
boundary where it crosses Powder River. This 's # 
another astronomical station. Long stretches of Ux 
boundary through the Big Horn Mountains have no! 
been retraced, and it is not known just what the c mdi 
tion of the line in that section is. 

The retracements here described were made by the 
Cadastral Engineering Service of the General Lane 
Office, under the authority of Fred W. Johnson, com 
missioner of the U.S. General Land Office. Frank M 
Johnson, M. Am. Soc. C.E., is supervisor of survey» 
John P. Walker is district cadastral engineer for Distr 
7 (Montana); and Herman Jaeckel is district cadast™® 
engineer for District 5 (Wyoming). 
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ENGINEERING, Colonel Hall has articles on the organization of the of the port before the various regu- 


ite such a 


given a clear description of the 
ography of the Port of New York, 


Port of New York, originally presented 
as a symposium before the Waterways 


latory commissions, agencies, and 
congressional committees, whether 


this bench its unique problems and growth, and Division at the 1940 Annual Meeting. such commerce moves by rail, high- 
“ that al the complex administrative situation Jn it Mr. Reeves discusses the three way, or water. 
5 a chip of involved. This broad background major functions of the Port of New York It is not until our work reaches 
nd. since is indispensable toa proper perspec- Authority—planning and negotiation the second phase that the public be- 
cp tive and an intelligent consideration (which he calls the ‘‘statecraft of engi- comes. really aware of it. The 
1€ OFiginal ‘the Port of New York Authority, meering’’); designand construction; and George Washington Bridge, for ex- 
ng phot: its functions and operations in the protection of the interests of the port in ample, is a monumental structure in 
MO, , Signi Port of New York. any proceeding affecting its commerce. which the community takes pride. 
ry had he ramifications of the Port Other papers from the symposium will Yet quite as important as the tan- 
of the _ Authority's work are many and var- appear in forthcoming tissues. gible structure itself is the solid 
hy thicker ied. In the field of channel im- economic foundation on which it is 
the sur provement, it is necessary to cooperate with the War based. Careful analysis of highway traffic data, motor- 
lentify the Department. In dealing with ice conditions in the har- vehicle population, travel habits of the motoring public, 
of the soil bor and enforcement of anchorage rules, the Authority minute and exhaustive examinations of sites, and con- 
e General operates primarily with the U.S. Coast Guard and the necting approach routes and estimates of costs—all these 
oy Sey U.S. Navy. In the use of piers and pier slips, and the preceded the final decision to build the George Washing- 
g by 3 * regulation of such use, the Authority confers with offi- ton Bridge. The Port Authority operates on the two- 
ampes ials of the City of New York, which owns and controls a _ fold responsibility that its projects must not alone serve 
large number of the Manhattan piers. In reference to the community but must sustain themselves without 
UNKNOWN navigation laws and rules, it cooperates with the Treasury tapping the tax funds of either state. 
ae Department through the Collector of Customs, who also Another impressive engineering accomplishment is 
W ge acts under the Secretary of Commerce. Inthe matterof Union Inland Freight Station No. 1, which is saving 
apdedbar marine transportation hazards, it is necessary to cooper- shippers large sums by reducing the handling and truck- 
retraced ate with the Bureau of Navigation and Steamboat In- ing costs of less-than-carload merchandise freight. This 
—— spection of the Department of Commerce. In consider- terminal is located in the Port Authority Commerce 
rable that ing the consolidation of belt lines, the transportation of Building at 111 Eighth Avenue, New York City. The 
ope explosives by rail or truck, and various other matters, the history of the development leading up to this project 


developed 


cause this 


Authority cooperates with the Interstate Commerce 
Commission. These are a few of the many items that 
all for contact and mutual study with other agencies. 


gives an idea of what I mean by the statecraft of engi- 
neering. The original bi-state plan, adopted by New 
York and New Jersey, outlined nine major engineering 


und, os From the first, the Port Authority has seen the prob- principles to guide the Port Authority. One of them was 
“4 a ems of the port from the viewpoint of the civil engineer. that freight should be brought to all parts of the district. 
ad a he conception of a bi-state agency dedicated to the The Port Authority was further instructed to devise 
ade level pment of this region as a unit had its origin in an “definite methods for prompt relief.”" In this situation, 
tere engineering study—the report of the New York-New the major problem was to convince the eight trunk-line 
half mil Jersey Port and Harbor Development Commission, pub- carriers, not only that the plan was sound from a broad 
shoee it i lished in 1920. The Comprehensive Plan of port de- economic and engineering viewpoint, but also that it 
io bell velopment adopted by New York and New Jersey in represented sufficient savings to them to warrant abandon- 
— ‘22, and consented to by Congress, is an engineering ing competitive individual facilities. Detailed studies of 
sie in th - eps improv ement of our transportation facilities. costs, volume, and kind of traffic handled annually by 
ae eg stoadl) speaking, all our past achievements and future each railroad were made. In 1924 alone, the freight 
al ie —_ are within the sphere of civil engineering, although operations of 15,000 business concerns were analyzed 
have a them range far beyond the conventional con- all for the purpose of furnishing the needed economic 
he saa “wag the engineer's job. + proof. It was not until 1929 after inland stations had 
‘he Port Authority’s work may be roughly divided been inaugurated by several individual railroads, after a 
se a has parallel and interrelated fields. There is, first, plan for store-door delivery had been placed in operation, 
ral La 3 — study and planning, of survey and negotia- after eight years of study, discussion, and negotiation 
a. ont * thie f . nught be called the statecraft of engineering. that the Railroad Presidents Conference Committee 
cae Mi Pu aon ga the engineer works hand in hand with agreed to use one union inland terminal for less-than 
aeweye hg 2 ", the statistician, the economist, and the finan- carload, non-perishable merchandise freight. The Port 
- District nf ou Is the vast province of design and construc Authority thereupon undertook to build this first facility 
cadestt hia | he engineer translates plans into reality. I and has agreed to construct two more when and if re 
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quested to do so by the railroads. 








te 
te 


We are now engaged in further study of the Port Dis- 
trict’s freight problem, with particular reference to the 
tremendous shift in tonnage from rail to truck. Indica- 
tions are that our next project may be the construction of 
one or more union terminals for motor trucks—a task 
we know in advance will demand the same careful study 
and impartial analysis (and, I might add, endurance) 
that any comprehensive improvement requires. 

One other major project—also a part of the Compre- 
hensive Plan-—-under study is a railroad freight tunnel 
under New York Bay connecting the railroads at Green- 
ville, N.J., with the Long Island and New York Connect- 
ing Railroads at Bay Ridge, Brooklyn, N.Y. At pres- 
ent, freight in railroad cars for Brooklyn, Long Island, 
and New England moves between the two sides of the 
port on car floats each with a capacity not exceeding 23 
cars. There is no direct rail line for moving full freight 
trains across this harbor. Such a rail link as would be 
afforded by the Greenville-Bay Ridge Freight Tunnel 
would expedite the handling of freight through the port 
and be of inestimable value in the event of a national 
emergency. Up to now no satisfactory method has been 
found to successfully finance this cross-bay project. 

One of our major assignments is the operation of six 
interstate vehicular crossings, which in 1939 handled a 
total traffic of 25,741,000 vehicles. Large-scale prob- 
lems of safety and traffic engineering, of policing, of col- 
lecting and recording tolls, as well as of maintenance 
work on tunnel and bridge facilities are involved. The 
Port Authority is, I believe, today the largest operator of 
vehicular bridges and tunnels in the world. Because of 
the changing transportation methods, notably the shift 
in freight tonnage and passenger movements from rail to 
rubber, these facilities have come to play a major role in 
the metropolitan district’s transportation picture. A 
total of 3,671,000 motor trucks and 1,492,000 buses used 
our interstate crossings in 1939. 

In so far as our future bridge and tunnel program is 
concerned, the only unfinished business on our present 
agenda is the interior finish and ventilation, lights, and 
pumps, for the second tube of the Lincoln Tunnel, which 
will be completed as soon as justified by the traffic vol- 
ume. I might add here that traffic through the Lincoln 
Tunnel, which at the outset was and to a large extent 
still is retarded by the factor of inadequate New Jersey 
connecting highways, is rapidly increasing, the present 
daily average being 10,000 vehicles. 

Also on our current program is the problem of recom- 
mending to the New Jersey Legislature a plan complete in 
all its engineering, financial, and legal details for provid- 
ing better suburban transit facilities, more commonly 
referred to as commuter facilities, for northern New 
Jersey. Although the suburban passenger problem was 
not specifically assigned to us in our original mandate 





Civit ENGINEERING for April 1940 


from the states, it 
was at an early 
date referred to 
the Port Authority 
by the State of 
New Jersey for 
study and solution. 
In so far as the 
technical engineer- 
ing phases are con- 
cerned, we believe 
we have a physical 
solution on paper. 
It makes maxi- 
mum use of exist- 
ing facilities, rail 
and bus, and adds 
a short new rail 
and subway line 
under the Hudson 
River into Man- 
hattan with dis- 
tribution through 
the midtown area 
from Radio City 
to Sth Street. 
What remains is 
a problem of po- 
litical and financial 
engineering. Our 
studies show that, 
on the basis of 
conservatively es- 
timated traffic and 
revenues, the pro- 
posed system can- 
not be self-sustain- 
ing with fares at 


their present levels. 
This has led us into questions of state legislative pol 
which we are now exploring with a special subcommitt 
of the New Jersey State Legislature. 

As Colonel Hall has said, the creation of the P 
Authority in 1921 was an event of major importa 
We were and are the only body engaged in the develo; 
ment of this port as a complete unit. 
the third major function of the Port Authority. | 
compact creating the Port Authority instructed us ' 
intervene before any tribunal in any proceeding affecting 
the commerce of the port. 
trict have come to look upon us to take the lead in cou! 
whether it be one affecting the depths «: 


less situations 


clearances of channels leading to their docks, or 
affecting the rates and differentials on commerce movil 
into or through the port. 
protect the interests of the Port of New York conti 
ously for the past 18 years in formal proceedings 0 
formal negotiations with such bodies as the Intersta 
Commerce Commission, the Maritime Commissio! 
Corps of Engineers of the Army, the regulatory bodies 
each state, and various committees of Congress. — 
questions both domestic, import and export, port a 
entials, lighterage issues, problems of terminal charges 
safety regulations, and numerous other related 1ssu' 
involved. ny 
built up a small staff of experts especially qualified 
deal with the complicated phases of these pr 'blems 
Proper development of the port involves may P 


have been 


lems, not the least of which are the nm 
The Port Authority has been active ™ “ 


channels. 


IN THE ABSENCE OF A TRANS-HarRBOR Rat LIN! 
Car FLoats MAKE UP A LARGE PART OF THE WATER 
Borne Rat Trarric Movinc Across THE HARBOR 
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d advisory capacity in furthering in this dis- 
‘ot tl iterway improvement projects described by 
ll. One of the clauses of the bi-state plan in- 
Port Authority that “there should be urged 
leral authorities improvement of channels so 
ccess for that type of water-borne commerce 
the various forms of development which the 
horefronts and adjacent lands of the port 
lend themselves to.” 
nate decision in determining whether a water- 
el should be improved or modified, or whether 
es for a bridge or tunnel are adequate for the 
using the waterway, lies with the Secretary of 


ar. However, the various secretaries of war have 
wn that the two states and congress directed the Port 
thority to advise and recommend in this field. Both 
Secretary of War and his local representatives have 
ted our recommendations on such projects. The 


nes 
rt Authority has made it a practice to appear at public 
s involving such matters as channel improve- 
ments, harbor 
lines, bridge and 
tunnel clearances, 
to give the District 
Engineer or the 
Board of Engi- 
neers for Rivers 
and Harbors sit- 
ting in Washing- 
ton, and in some 
cases committees 
of Congress, its 
views regarding 
the effect of such 
proposals on com- 
merce and naviga- 
tion in the port. 


Cal - 
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0 «35 «40 «45 «(50 «(55 pan ‘ "aren 
teight Above Water Line, Expressed in Feet I h ese projec ts 
2 Luermnc Hercut or Harsor Tange from shal- 


low channels over 
which move barges 
of fuel and build- 
ing materials in the 
secondary water 
ways of the port, 
to the 48-ft chan- 
ject in the Hudson River leading to the trans- 
tlantic passenger piers at 50th Street. 
Bridges over port waterways can be one of the greatest 
indrances to navigation. A leading example of Port 
luthority participation in protecting navigation inter- 
‘ts irom an undue hindrance was its opposition to the 
proposed North River bridge over the Hudson at 57th 
‘treet, the building of which would have crippled the 
ys investment in the new transatlantic piers. This 
‘rgument extended over several years—first before the 
istrict Engineer and later to hearings before congres- 


ALL TYPES) IN THE PORT 
or New YorK 
g That 35-Ft Bridge Clearances 
Solve 75°% of the “‘Grade Crossing”’ 
Between Highway and 
Marine Traffic 


il committees and the Secretary of War on the 
uestion of congressional action on an extension of the date 
vhen the bridge company should have started construc 

Chis franchise expired September 22, 1937. 
_ \nother instance was that of the Marine Parkway 
“ridge over the entrance to Jamaica Bay, where the 


York and the federal government had 
S| ver $18,500,000 in channel and marine 
inal truction for a 30-ft channel to the terminal 


= wanars (he Marine Parkway Bridge from the end 
* atous enue in Brooklyn to Rockaway Beach, as 
st ned, would have provided an opening 


300 ft at a point where the government 
) ft wide, and would have frustrated for 


\PPROACH FROM THE NEW JERSEY SIDE OF THE 
‘FEORGE WASHINGTON BRIDGE — ONLY INTER- 
re Bripcre CrossInc THE HupsOoN RIVER 
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all time the possibility of developing Jamaica Bay as an 
auxiliary commercial port. Out of this opposition grew 
discussions around the conference table between the 
District Engineer, the Port Authority, and the Marine 
Parkway Authority (which was proposing the bridge), 
resulting in a revision of plans so as to provide three 500 
ft openings available to navigation. 

While all the recommendations made to the Army 
Engineers by the Port Authority staff are advisory in 
character, they are based upon careful economic surveys 
of the present commerce and needs of navigation, giving 
due consideration to the needs of land commerce and 
traffic where it may be in conflict with that moving on 
the waterway. 

In general, we have recommended a standard depth of 
12 ft for secondary channels, which is ample for the 
movement of 1,000-ton barges with the tide, and mini 
mum bridge under-clearances of 35 ft, as the solution of 
75% of the ‘‘grade-crossing’’ problems between highway 
and harbor marine traffic. In an effort to know more 
exactly the clearance requirements, and as an aid in the 
solution of this problem, we have just completed, in 
cooperation with all the harbor and marine agencies at 
the port, assisted by the Works Progress Administration, 
a survey of harbor craft using the secondary channels in 
the port, covering the hull dimensions and maximum 
height of more than 3,000 tugs, barges, and miscellaneous 
craft. The tabulation and analysis of this material are 
now being completed and will shortly be transmitted to 
the District Engineer. 

The main interest and concern of the Port Authority is 
transportation, and most of its efforts have been aimed in 
that direction. Contrary to certain public conceptions, 
the Authority does not own, nor does it control, any 
railroads, boats, piers, or other such property that might 
be included under the general term harbor appurte 
nances. 

In all the surveys and plans for the better functioning 
of the port, no one has ever seriously advocated that 
these various items be placed under the ownership or 
control of the Port Authority or of any other single 
agency. The geography of the port, and fundamental 
laws both state and national, as well as custom and 
precedent, would make such an autonomy well-nigh 
impossible. Nor is such absolute ownership, control, or 
direction by a single agency deemed necessary. The 
corporate powers of the Port Authority are such that it 
could do many things—it could own and operate ter 
minal railroad lines; it could own and operate piers. 
But the states, in creating the Port Authority, did not 
direct that it do these things. The Authority was 


created for the purpose of carrying out a continuing 
policy of cooperation between the two states, directed 
toward the development of the port. 
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Last of Three Articles on Railway Routes Across the Rocky Mountains 
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HE Pacific Railroad Surveys 

made by U.S. Army Engineers, 

and the crossing of the Rockies 
in nine places by six railroads, have 
been described in my _ previous 
papers. It remains only to discuss 
one crossing in the United States— 
that of the Great Northern Railway 
southern boundary of 
Park—and the 


along the 
Glacier National 
three in Canada. 


GREAT NORTHERN 


Between Mullan Pass (near the 
present city of Helena) and the 
Canadian boundary, a distance of 
200 miles, the Pacific Railroad Sur- 
veys reported no pass suitable for a 
railway, although Isaac I. 


existed. 


Our interest in this pamphlet, how- 
ever, is not in its text, but in the 
map that accompanied it, which 
shows very clearly a trail marked 
‘Route Across the Mts.”’ exactly 
where the Great Northern main 
line is now located through Ma- 
rias Pass. Diligent search in the 
archives of the State Department 
and Library of Congress has failed 
to reveal the sources of informa- 
tion used in making this map, so 
it only adds to the mystery of the 
pass. Governor Stevens mentions 
Marias Pass more than fifty times 
in his reports, and after his request 
to extend the explorations into 
another year was peremptorily 
refused by Secretary of War Davis, 
he wrote a final letter on April 20, 
1855, to the Secretary calling at- 
tention to evidence that such a 
pass was seen by James Doty of 
his party, but not explored. He 
closes this letter as _ follows: 
“There is every probability of the 
existence of a wide, open pass, 
formerly in extensive use by the 
Indians, some 20 miles-south of the 
pass explored in 1853 by A. W. 
linkham, Asst. Engineer.”’ 


Stevens, who headed the 
northern party, always thought there was one at the 
headwaters of the Marias River that had eluded him. 
There was documentary evidence that such a pass 
Robert Greenhow, Librarian to the Department 
of State, wrote a pamphlet in 1840 entitled Memozrr, 
Historical and Political, on the Northwest Coast of North 
America and the Adjacent Territories, 
ment of the United States’ claims to Oregon, and no 
doubt was influential in settling the boundary question. 


T N this paper Mr. Budd tells the story 
of Marias Pass which John F. Stevens 
found, just in time, for James J. Hill, 
who was about to build the Great 
Northern on a circuitous route far to the 
south. He also describes the Canadian 
Pacific line through Kicking Horse Pass, 
and the Canadian National through Yel- 
lowhead. He concludes that an engineer 
today, with all present knowledge at his 
disposal, could not greatly improve on 
the several major crossings of the con- 
tinental divide now in use. This article, 
together with those in the February and 
March issues, constituted the annual 
dinner address for 1938 of the American 
Branch of the Newcomen Society. 


be found. 
which was a state- 
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crossing more directly on his through route. 
to push westward with the building, he carried « 
ploration into the winter months, and finally, on De 
ember 11, 1889, his reconnaissance engineer found thy 
elusive Marias Pass precisely where Chief Little Dog 
36 years earlier, had told Isaac I. Stevens it would 
That discovery changed the Great Northen 
Railway from a circuitous, into a very direct, transco: 
tinental line, with most favorable grades and alinement 
on both easterly and westerly approaches. 


He was right, but no systematic 
search was made for it until James 
J. Hill was building the Greg 
Northern Railway through to thy 
Pacific in the late 1880's. yy, 
Hill’s line across eastern Montang 
lay only sixty miles from Canada 
but Helena and Butte were so jm 
portant that he decided to buil 
from Havre 300 miles southwester)y 
to those cities, which he did in 1887 
At the same time a survey wa 
made for a line to the west, through 
Dearborn Pass, northwest of Helena 
But before doing any constructio; 
work he investigated every mile 
the mountain range northward t 
the boundary, hoping to find 4 
Anxious 


The Great Northern as built 
follows up the Missouri and Milk 
rivers, thence in Marias River 
drainage, on a 1.0% grade, cross 
ing the divide at Marias Pass 
without a tunnel, at El. 5,215 ft 
thence 14 miles down the west 
slope on a grade of 1.8% in a de- 
file recently given the official nam 
of John F. Stevens Canyon; and 
along the Flathead, Kootenai, and 
Pend Oreille rivers on 0.7 and 
0.8% grades. 

In honor of the discover) 
Marias Pass, the Great Northen 
erected a heroic bronze statue | 
the reconnaissance engineer at t 
pass. It represents him as he was 
when he made the discovery " 
1889, garbed for mountain wor 
in winter, and it stands as 2 mo® 
ument not only to him but ' 
all reconnaissance engineers. 1 
hero of Marias Pass is John Frank 
Stevens, Honorary Member ai 
Past-President of the  oaely 
noted engineer of early Panama 
Canal days, and later of the! 
Allied occupancy in Siberia. + 
lieve he is the only living meme 


nter 


I be 
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HE Mount ROBSON SECTION OF THE CANADIAN 
NATIONAL Rat_way, BririsH COLUMBIA 


tain pass named in his honor—Stevens Pass in the 
sscade Mountains—but that is another story. 
he Great Northern built through Marias Pass in 
<0] and reached the Pacific Coast early in 1893. So 
ended the quest, begun by Meriwether Lewis in 1806, for 
nass at the source of the river which he called Maria's 


t of Helena if Miss Maria Wood . . . that lovely fair one.” 
onstruct 

rery mile CANADIAN PASSES EXPLORED 

rthward | he United States Railroad Explorations may have 
to find nulated the British Government to secure similar 
» Anxi - formation about railway possibilities in Canada. At 
carried «1 y rate, such investigations and reports were made 
ly, on Ds der the direction of Captain John Palliser during the 
found th ears 1857, 1858, 1859. They were published in four 
Little D 6 lios of official papers, entitled ‘“‘Explorations in British 
Sw h America,” illustrated by splendid maps, and re- 
at Northen ect painstaking field work. Palliser’s principal as- 
t, transcor stants were Dr. James Hector, Lt. Thomas Blakiston, 







d alinement Monsieur E. Bourgeau, botanist, and J. W. Sullivan, 
secretary to the expedition. The Hudson’s Bay Company 
possessed a vast amount of information about the coun- 
try which it made available, and also rendered invaluable 
assistance in many other ways. 

Captain Palliser was an Irish sportsman who already 
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quarters at Fort Union, at the confluence of the Yellow- 
stone and Missouri rivers, right where the Great North- 
ern now crosses the North Dakota—Montana boundary. 
His account of this experience was published in 1853 
under the title, Solitary Rambles and Adventures of a 
Hunter in the Prairies and is one of the most delightful 
books dealing with the big-game era in America. He 
later was awarded the Victoria Gold Medal, elected a 
Fellow of the Royal Geographical Society, and awarded 
the Companionship of Saint Michael and Saint George. 
Palliser’s party left many place names in the Canadian 
Rockies, among them being Kicking Horse River and 
Pass. The occasion for this name was an accident to 
Dr. Hector, which occurred when one of his horses ob- 
jected to the placing of the pack on its back and severely 
kicked him on that particular morning in 1858. 


CANADIAN PACIFIC 


Three main-line railways cross the Canadian Rockies. 
The southerly line of the Canadian Pacific, completed in 
1898, occupies Crowsnest Pass at altitude 4,459. Owing 
to its close proximity to the United States boundary, 
and the rugged country to the west, the traffic on this 
route is relatively light. From the east, it follows up 
South Saskatchewan River tributaries on a 2.0% grade, 
crosses the divide in the open at Crowsnest Pass, and 
descends the west slope on a 1.4% grade in the drainage 
of the Kootenai River. 

The Canadian Pacific’s main transcontinental line, 
completed in 1886, uses Kicking Horse Pass, altitude 
5,338. Its course from the east is up the South Saskat- 
chewan, thence along Bow River, on a 1.8% grade ap- 
proaching the divide, which is crossed in the open at 
Stephen; and down the Kicking Horse River on the 
west slope on a 2.2% grade. These favorable data give 
little hint of the rugged character of Canadian Pacific 
construction. It is in the Selkirks, rather than in the 
main Rockies, that the greatest engineering feats were 
performed, although the spiral tunnels which ease the 
westerly descent from Kicking Horse Pass are spectacular 
examples of mountain location and construction. 


CANADIAN NATIONAL 
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Chief said: “I want you to declare to us truthful 
what the great Queen of your country intends to dp. 
us when she will take the country from the FurCompam 
people. ... We will not sell or part with ourlands.  y, 
what is to become of us’ We have no more anima 
they are all gone, and only for the little fish we take y, 
would starve.” 


CONCLUDING REMARKS 


In these three articles I have enumerated the 13 trans 
continental railroad crossings of that ‘impassable i 
rier,’ the continental divide, at various locations fon 
the Mexican border to Yellowhead Pass in Wester 
Canada, a distance of about 1,500 miles. Many ep a 
ing speculations suggest themselves concerning sp 
aspects of these various routes by which main lines. 
railways cross the Rocky Mountains. One of the singyly, 
things is that, using widely separated passes, the dic 
tances from Chicago or Toronto, for example, to Paci 
Coast points by various lines are so nearly the same 
open at Yellowhead Pass, latitude 53°, altitude 3,717. comparison of train timetables will emphasize this 
Che eastern approach to the pass is up the Athabasca prising fact. The practical routes of course are governe 
River drainage on a 0.4% grade except for a short piece by important intermediate cities, and in choosing , 


eed 





KicKING Horse TUNNEL AND RIVER ON THE ROUTE OF THE 
CANADIAN Paciric Just West oF THE CONTINENTAL DIVIDE 





of 0.5%, and thence down the west slope on a 0.7% grade direct itinerary the mountain pass to be used determine yee 
in upper Fraser River waters. At Red Pass Junction, the gateway point, and vice versa. For example, whethe; r 
26 miles west of Yellowhead, the line divides. One a traveler from Chicago to Los Angeles will go throug! wil 
route goes to Prince Rupert, following first the drainage Kansas City or Omaha depends upon where the tray al 
of the Fraser River, and then the Nechako, Bulkley, and _ he patronizes will cross the mountains. Several hundred wa 
Skeena rivers to the Pacific. The more important route, miles may separate these crossings but the distano sole 
that to Vancouver, turns south about 46 miles beyond traveled and the time required will be nearly the sam 
Yellowhead Pass, and after following Canoe River a_ Similarly, the routes through the Twin Cities of St, Pay g! 
short distance, descends along the North Thompson to and Minneapolis, and through Omaha, are practical) ee 
Kamloops, thence along the Thompson River south the same length from Chicago to Portland, Or igh 
westerly to its junction with the Fraser, and down that though they may be 500 miles apart where they cross the 
mighty stream to tidewater at New Westminster and Rockies. For these reasons if an engineer, in the light ia 
Vancouver. This is the easiest railway gradient across of all that is now known about the topography 1en 
the continent—there is only one summit and that at West, should decide to lay out the shortest and fastest net 
3,717 ft above the sea, with very favorable approaches _ line possible, it does not seem that he could make much ler 
was 


from both directions. improvement over any one of several direct route 
Yellowhead was well known to the Canadian Pacific By ignoring large gateway points a good deal might & 
engineers and officials, but for national as well as eco- done, but in the West we do not have enough populatic 
nomic reasons, in order to occupy the more central and _ or traffic to justify avoiding our large cities with through 
productive areas, they decided on the Kicking Horse travel, as may be done appropriately in the East 
route. Something of their courage may be gaged by the It is notable that in many instances the passes at | 
fact that they built through Kicking Horse Canyon continental divide are lower than other points both t 
without being certain how they would get beyond, and east and to the west. This is usually, but not always 
while explorations were still under way in the Selkirks. occasioned by crossing a ridge or mountain spur t 
We have been considering the building of the western the distance involved in following a tortuous stream | 
railways and their great benefit to the United States one of its sources at the divide. The distance ol 
and Canada. The portentous meaning of this movement 400 miles from the high point on the east to that 
as it appeared to the Indians is reflected in the reports of | west, with the continental divide between, indicates 
I. Stevens and John Palliser, two representatives enormous is the mass of the Rocky Mountain rang: 
The maximum grades on the western transcont 
rail lines are quite uniform—especially if the pr! 


Isaac 
of their respective governments who were sincere, honest, 


and sympathetic friends of the Red Man. 








At a meeting between Governor Stevens and a band over the Cascades and Sierras are included 


of Assiniboines,on July 27, 1853, near the center of what is 
now North Dakota, the Old Chief said: “The Great 
Father of Life who made us and gave us these lands to 
live upon, made the buffalo and other game to afford us 
subsistence; their meat is our only food; with their skins 
we clothe ourselves and build our houses. They are 
our only means of life——food, fuel, and clothing. But 
the buffalo are fast disappearing and before many years 
will be destroyed As the white man advances our 
means of life grow less. We hear that a great road is to 
be made through our country. We do not know what 
this is for: we do not understand it, but think it will 
drive away the buffalo. What are we to do? 

Captain John Palliser reports a similar meeting five 
years later, south of Lake Winnipeg, when the Cree 


generally about 2%. Every transcontinental road ht 
been greatly improved, both as to line and grade. | 
questionably they will be further improved, but 1" 
doubtful whether the rise and fall or the ruling grac 

by which the various lines now cross the Rockies ¥ 

substantially changed. It also seems doubtful that 4 
of the Rocky Mountain passes now occupied by & 

continental railways ever will be abandoned 
now occupied will ever be used by a railway. Th 
for railway routes across the Rocky Mounta 
erore a 


’ 


competitive struggle for their control is the: 
chapter; it remains to perfect the means ane ! 
of operating railroads through them so that the ha! 
of mountain barriers, once so formida 
gradually minimized. 
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ipid increase in night 
: nts on highways has 
un intensive study of 
iting to their cause and 
ns of cure. In recent years 
e has been a much greater in- 
night fatalities than in 
nes, and poor visibility 
roved to be one of the most 
portant single contributing fac- 
rs. Fixed highway lighting has 
een one of the methods advanced 
providing safe seeing, but it 
sil] of course prove economical on 
aly asmall percentage of the high- 
says; elsewhere the driver must continue to depend 
wlely on his automobile headlamps. 
me of the factors of safe seeing is the visibility of 
chway warning signs. Various improvements have 
en incorporated in these to make them more visible at 
Rating of the effectiveness of various types has 
us far been based largely on personal impressions of 
lity of visibility rather than on a definite measure- 
mathematically expressed. It was to develop a 
method, the results of which could be expressed in nu- 
erical terms, that the study described in this article 
Briefly, the tests consisted of illuminating 
ferent signs at set distances with a set of headlamps, 
nd taking quantitative measurements of visibility with 
Luckiesh-Moss visibility meter. 
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DESCRIPTION OF THE VISIBILITY METER 
lescription of the visibility meter is essential to a 
nderstanding of the results of this study. The 
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Pesting Visibility of Highway Signs 
Optical Meter Permits Quantitative Measurements by Which Varwus Types of Markers 
Can Be Compared with Reasonable Accuracy 
By Mires S. Kersten 
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METER AND, 


instrument consists 
essentially of two 
colorless photo- 
graphic filters with 
precise circular gradients of 





The filters are 


density. 
mounted in an enclosing frame so that they can be held 
up to the eyes and rotated simultaneously by a small 


wheel operated with one finger. The instrument is held 
to the eyes and the disk slowly turned until the object 
or detail being observed is just barely visible, or at the 
‘visual threshold.”’ 

The meter is equipped with two seales, one of which 
reads “relative visibility.’’ The range on this scale is 
from | to 20. In the original construction of this in- 
strument a simple calibration procedure was used to 
establish these points. A standard object under stan- 
dard lighting conditions was viewed through the instru- 
ment and the filters turned until it was just visible; this 
portion of the gradient filter was assigned a value of 
‘1.’ A value of ‘2’ would mean that an object was 
twice as visible, or had twice the area, when observed 
under like conditions. Other readings have the same 
relative significance. 

For a detailed discussion of the visibility meter the 
reader is referred to ‘Visibility: Its Measurement and 
Significance in Seeing,’ by Matthew Luckiesh and 
Frank K. Moss (Journal of the Franklin Institute, Vol. 
220, No. 4, October 1935). Reference to this material 
will give a fuller understanding of the meaning of the 
values read from the meter. 

METHOD OF CONDUCTING THE TESTS 

The tests were run at the Oak Street Laboratory of 
the University of Minnesota. A corridor approximately 
180 ft long and 15 ft wide was used. A set of headlamps 
was set up at one end, and the signs to be read were 
mounted on a tripod and moved to set points for observa- 
tion. 

It was desired to place the signs, with relation to the 
headlights, in approximately the same position they 
would have on the highway. In the testing area, the 
center line of the signs was set 13 ft to the right of the 
center line of the headlamps. This approximates the 
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be 


condition of a car in the center of a 10-ft lane, where there painted black as in the other signs. Sign “C” wa. 
is a 6-ft shoulder and the sign post is placed 2 ft outside plain painted sign. Tests on these same signs for regu. 


the shoulder line. The centers of the signs were placed ing “Stop” with the low headlamp beam, and for mere) 
0.5 ft above the filaments of the lamps noting the presence of the sign with both the low ang #, 
rests were made on the signs at 50, 75, 100, 125, 150, high beam, gave sets of curves similar to Fig. Feats 


and 17/5-{t distances. These measurements are on the were also run on “‘arrow”’ turn signs, and a like variatio, 
center line of the headlamp beams. The signs were for different types of signs was found. 
offset 13 ft to the right at each of these 
points, and the face of the sign was al 
ways vertical, and at right angles to the 
axis of the headlamps. 

rhe position of the headlamps was lo 
cated accurately and their alinement 
checked with an official headlamp test 
ing screen before each series of tests. 
rhe lamps were 1934 General Motors 
Guide Tilt-Ray lamps with No. 1000, 
32-cp bulbs, mounted 36 in. apart on a 
table Current was provided by two 
6-v storage batteries. These were changed 
for a newly charged set once during the 
tests By means of the rheostats, the 
flow through the lamps was maintained 
at 5.52 amp 

Che procedure of running a test was as 
follows: A sign was set up at the 175-ft 
point and leveled lhe corridor was then 
darkened and the headlamps thrown on 
high beam and the amperage adjusted 
Each of three observers then took 5 read 
ings with the visibility meter for the pur 
pose of determining the mere presence of 
thesign, andthen5 readings for the purpose of understand Each point of Fig. 1 represents the average result 
ing the message on the sign (that is, the reading of the 15 readings, 5 each by three different observers. (0 
word ‘Stop’ onastop sign). Thelightswerethendropped uniform results were obtained after some experience wit 
to low beam, the ammeters checked, and the process the meter had been acquired. 








ARRANGEMENT OF LAMPS, BATTERIES, RHEOSTATS, AND AMMETERS 


repeated. Next the sign was moved to the 150-ft point It will be noted that the relative-visibility-dista 
and readings again taken. Tests were run at every relationships shown tend toward straight-line plots 
25-ft interval up to the 50-ft point semi-logarithmic scale. This characteristic was comn 
= to all the signs tested. 
SIGNS VARIED WIDELY IN VISIBILITY Whereas the visibility of Signs ““B”’ and “‘C”’ increases 


[he tests clearly indicated a wide variation in the up to the 50-ft point, as shown in Fig. 1, that of typ 
visibility of various types of signs. This fact is well has a maximum value at the 75-ft point. Som 
shown in Fig. 1, a typical plot of a set of results on three on this type of sign gave maximum readings for th 
different “Stop” signs. All three of these signs were the point. This is due to the fact that the angle of headlight 
regular octagonal signs, 24 in. high by 24 in. wide. Sign rays to the sign becomes greater as the distance betwee! 
“A” had white, °/,.-in. reflector buttons on the letters sign and light decreases. A point is eventually rea 
of the word “‘Stop’’; there were no buttons on the border. for this type of sign at which the increase in visibility 
Sign ‘B" was covered, except for the area of the letters, | the sign due to its being closer is less than the decreas 
with glass beads, 0.02 in. in diameter, which adhered to _ visibility caused by less reflected light reaching th ain 
the yellow paint of the sign; the letters of ‘““‘Stop’’ were server. It is probably true, however, that the drive: om 
read a warning sign before his car has approached ( 
close. 





For a simple comparison of different signs, ratios 0 lay 
relative visibilities can be taken off of plots such as Fig. :. Ta 
Unless the curves are exactly parallel, these ratios " pome 
vary somewhat according to the distance selected, & It 
though differences will not be great. For the dat tne 
shown in Fig. 1, the ratio for the 100-ft distance » prove 


5:00:2:19:1.20 (or 4:17:1.82:1.00). Such values g 
rapid comparison of the visibilities of different signs 

Although the tests were not extensive, it 1s felt 
the results show the feasibility of using the Sor 
sign visibility tests. It is thought that the numer” 
visibility values are of greater value than a! yduat 5 
qualitatively expressed comparison. 

Results of three observers indicated tha‘ 
can be used with reasonably accurate results 
A View or tHe Corripor In WHICH THE VISIBILITY tests were practically the first experience 

rests Were Mave observers in the use of the instrument. 
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t is felt that 


UR cities need rebuilding. 
Above all, the slum housing 
in them needs rebuilding. 

However it is done, whoever does it, 
the slums and near-slums in our 
sities must be torn down and new 
pousing built. In hundreds of com- 
munities a start has already been 
: Substandard buildings are 
being torn down, and sound housing 
‘or families of low income is being 
built, by many kinds of private and 
ic instrumentalities. Hundreds 
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made 


‘housing authorities are in fact re- 
Much of the money 


building cities. 1 
for this work has been borrowed 
from the USHA, supplemented by 
millions of dollars from the com- 
unites 
ngineers are doubtless familiar 
vith the manner in which the U.S. 
Housing Authority gives assistance 
and cooperates with, local au- 


erects the project by contract. 


ee ot 


r low-income families. 
ish subsidy. 


™ 


laW 


my ; 
t neo ' 
US, ANd 1 


1 


rities. From Washington comes, as a loan, 90° of 2. 
e cost of the project. The local authority chooses a 
retains architects and engineers, takes bids, and 3. 


It employs managers, 
vlects tenants, and operates the project. 
e USHA gives such professional assistance and exercises 
ich control as seems necessary in order to assure two 
things: (1) the low cost and low-rent character of the 
project, and (2) its permanent desirability as housing 
The USHA gives an annual 
The state, county, and city ordinarily 
ntribute through the remission of taxes. 
new dwelling built, a substandard housing unit must be 
eliminated by demolition, repair, or closing. 

his, then, is the setup so far as the USHA is con- 
ened. The FHA, which guarantees mortgages on 
privately constructed homes, is also a large participant 
i the housing program, though at higher income levels. 
the city of New York is building housing under a state 


laken all together, a housing program is the most 
owerlul instrument now available for city rebuilding. 
lt is in the use of housing as a means of reconstructing 
i the protection of this new housing by im- 
provements in its surroundings, that local impetus and 
tocal | As to the dwelling 


cal Knowledge are all-important. 

umts themselves, our general professional knowledge is 
father well developed—most of the housing now being 
Suit with public participation is good housing. We have 
a fairly general knowledge of site planning. 


is considered as a factor in the evolution 
les, means of rebuilding them—that is where 
professions are less assured 
fat ci ' clear and bold thinking is needed, and 


By Jacos Crane, M. Ao. Soc. C.E. 


and ELBERT PEETS 


T N discussing the program of the U.S. 
Housing Authority in relation to the 
future of our cities, Messrs. Crane and 
Peets pose three thought-provoking ques- 
tions: (1) Will our cities give way to the 
forces of decentralization? (2) What 
will be the future of urban land values? 
And (3) tf catastrophic dispersion of the 
city ts to be prevented, what sort of hous- 
ing and what orders of density should be 
provided? The policies of the USHA 
are not ‘‘frosen’’ in these respects, but 
certain general principles have been fol- 
lowed in keeping with the terms of the 
Housing Act. The authors emphasize 
that it 1s in connection with these broad 
questions of policy that the engineer's 
help is most needed—although many 
problems of detail also await solution. 
This paper was on the program of the 
City Planning Division at the Society's 
1940 Annual Meeting in New York. 


Throughout, 


For every 


But 


that is where 


99 
++ 


7 


The Low-Rental Housing Program 
and City Rebuilding 


ConsuLtTinc Enoineer, Cuicaco; Assistant ApMINisTRATOR, U.S. Housinc AuTHorRITY 


Consuttine Arcuirect, CLeveLanp; Cuier, Sire PLANNING SECTION, 
Tecunicat Division, U.S. Housinc AuTHoRITY 


brave doing as well. The impor- 
tance of fitting housing wisely into 
the evolution of the city cannot be 
exaggerated. In our choice of loca- 
tions for projects and in our choice 
of densities and types of housing, we 
are committing ourselves and com- 
mitting the future. If we make the 
right choices we shall help the next 
generation to save our cities. If 
we guess wrong, we shall add 
greatly to the heavy burden upon 
the future. 

The problems are enormous and 
they are almost inextricably inter- 
woven. For discussion, however, 
they may be stated in the form of 
three interrelated questions: 

1. Will our cities give way to 
centrifugal forces—such as cheap 
fast transportation—and break up 
into neighborhoods spread over a 
large area? 


What will be the future of urban land values, par- 
ticularly in slums and blighted areas? 
Assuming that we want to prevent a catastrophic 
dispersion of the city, what orders of density and what 
kinds of housing should be aimed at? 


DECENTRALIZATION VERSUS CENTRAL REHABILITATION 

The late Henry Wright was almost bitter in his de- 
mand for a clear policy choosing between 
growth and central rehabilitation.” 
dash about in uncertainty, first doing a little slum clear- 
ance, then rehabilitating a section of blight, and then 
improving our methods of land subdivision and ex- 
pansion, with no coordinated purpose, we are going to 


“outward 
“Tf,” he said, ‘‘we 





IN HARMONY WITH LOCAL ARCHITECTURAL TRADITIONS 
Robert Mills Manor, Charleston, S.C., Built by Charleston 
Housing Authority with USHA Aid 











‘BEFORE AND AFTER” VIEWS OF LAKEVIEW PROJECT, IN BuFFALO, N.Y 
Buffalo Municipal Housing Authority, with USHA Aid, Builds New Housing Providing 
Light and Air in Spite of High Density “ 


end in chaos and a more general breakdown of our cities 
than anything suggested by our present difficulties.” 

Most of us might call this dilemma a choice between 
two evils. But in weighing the alternatives, we would 
agree that it would be a catastrophe if the wealth and 
labor, both public and private, that have been expended 
in building up the central sections of our large cities 
should be in large part wasted through the abandonment 
of the existing plant. It will, as Wright suggests, be 
extremely difficult to curtail suburban expansion. But 
in some cities such an expansion may in large part be- 
come unnecessary if a way can be found to restore liva- 
bility to the inlying areas that have for a generation or 
two housed most of the working population. This does 
not mean that planning thought can confine itself to the 
center of the city. Modern technical advances have 
made city planning the servant of regional planning. 
Whichever of Wright's alternatives is chosen, it is plain 
that our cities will need broader powers of control than 
they now have. It is likely, for example, that if they 
controlled a much larger geographic area than at present, 
they would have the power and also the motive for a 
stronger and more rational planning of their physical 
form. It is obvious that private industry and commerce 
and transportation will be called upon to assist the city 
in such radical programs of rebuilding as this would 
imply, and that the engineers employed by private in 
dustry will likewise be called upon to correlate their 
work with the plans of the engineers who are serving the 
public 


THE PROBLEM OF ILLUSORY URBAN LAND VALUES 


Our second question is obviously related to the first 
Land would be more accurate to call them 
asking prices’’—in most slums and blighted areas of 
big cities are still based on the expectation that the 
property shortly will be in demand for office buildings, 
hotels, and apartments. As a matter of fact, much of 
this land has use-value for only one thing, and that is 
housing. Without widespread reconstruction, however, 
the environment would not be attractive to the families, 
necessarily of a high income group, who could pay rents 
based on the present speculative value of the land 

A great deal of thought has been given to the question 
of how to reduce illusory land values. Enforced demoli- 
tion is used abroad for the double purpose of eliminating 
insanitary dwellings and removing the income that en- 
to hold the land out of its natural use 


values—it 


ibles the owner 
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market. The so-called ‘‘decanting” of populations ; 
outlying areas, or to high-density housing projects 

or near the slum areas, has also been advocated and tried 
Rezoning, to take slum and blighted areas out of com 
mercial and industrial zones, is being studied in many 
cities. Downward revision of assessed valuations a 
the ‘‘graded tax”’ and “‘single tax’’ are also being con 
sidered. Such measures as these must be used to break 
through the Maginot Line of speculative land value 
that now stops most campaigns of city rebuilding befor 
they begin. 


\T WHAT DENSITIES SHOULD WE BUILD?’ 


Supposing, then, that cities are to continue to be cities 
more or less as we now know them, and that the land 
value barrier, which now restricts our freedom of choic 
in the location and design of housing, is somehow broker 
down, our third question becomes relevant. What kind 
of housing, or, to express it in a different way, at what 
densities, should we build? 

Professional judgment, interpreting facts concerning 
employment, transportation, the cost of servicing 
well as the less mensurable considerations of healthtu 
ness, amenity, and local traditions, will certainly evol 
formulas adapted to the various districts of the var 
cities and types of cities. There may be differences 
tendency here, between the housing planners and the 
city government—particularly the city engineering an 
maintenance departments. The city engineer will 
naturally want to see the existing plant put to fairly ful 
use. The housing people will emphasize the danger 
obsolescence in high densities—and that is a serous 
factor. Low-rent housing cannot be amortized in tt 
years, as a filling station might be. 


It is necessary | 

take a long view. Present population trends raise U 
question whether most cities will attract enough peop! 
to fill out their present framework. It definitely look 
as if it would be playing on the safe side to hold densit 
down—-remembering of course that the expression * 
density’’ means one thing in New York and quite 4a 
ferent thing in smaller cities and towns = 
Perhaps it will be asked what the policy of the (5! 


va 


ns} 


is in regard to the three basic questions just consice 
Neither the provisions of the Housing Act 0! 
the current policies of the Authority, freez« 
The act requires the ‘‘equivalent eliminat 
dwellings, but the new housing is not requ 
slum sites. The cost limitations are so eX] 












































ngly weighted for or against high densities. 
he whole situation does constitute in practice 
on the land cost per dwelling unit. True, the 
t itself does not state such a limitation. But 
it the amount of money the Authority may 
1 and the whole spirit of the Act very plainly re- 
the Authority house just as many families 
.s it possibly can with the fund set up. Since that sum 
will rehouse only a small fraction of the families now liv- 
‘o¢ in substandard dwellings, it is obviously good sense 
‘o begin with the fraction that can be housed without 
jiverting too much money into land purchase. This is 
particularly true in view of the fact that the annual 


subsidy is based on a sum that includes the cost of the 


nt 

. is not meant to imply that land cost of itself is a 
bugaboo to the project budget. In all cases the total cost, 
including such items as pavements and all utilities, is 
‘he sum that turns the decision for or against a downtown 





ma. however, is any hint of “bailing out’’ distressed 
pulations { J estate at public expense merely for the sake of bailing 

projects ir it 
ed and tried 
out of com 
ied in many 
luations and 
» being con 
sed to break 


We in the USHA all hope and believe that the cost of 
nd will gradually become less and less a deciding factor 
letermining the location of publicly aided housing 
rojects. We subscribe to the resolution passed by the 
National Association of Housing Officials at its December 
meeting, the tenor of which is expressed in these 


1 


land values sentences: ‘The density of dwellings should primarily be 
ilding befor etermined on merits for living purposes, and should not 
« graded solely according to the costofland.... High 


ensity in housing is injurious to the community both 

bolstering up a false estimate of value, and by reduc- 
ng the area that might be redeemed from blight.”’ 
[hese quotations state, we believe, a sound policy, al- 
though the spirit of the law under which we are working, 
long with the present status of public opinion concern- 
ing subsidized housing, seems to suggest that most proj- 
ects of this first program be located on land that permits 

thoroughly livable density without producing a very 
high land cost per dwelling unit. 
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HELP OF ENGINEERS NEEDED 


it should be emphasized that the broad questions of 
liey—the various relationships of housing to the 
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CT PLANNED IN RELATION TO A PLAYGROUND, 
BurraALo, N.Y 


ject, Built by Buffalo Municipal Housing 
\uthority for Negro Tenants 
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living and evolving texture of the city—are precisely the 
questions that need the help of engineers, as participants 
in local thought and action. The professional men in 
the USHA, and also in the FHA and other federal agen- 
cies, regret that they are as yet able to do so little in the 
way of working with local housing authorities and plan- 
ners on their long-range general plans. I refer to plans 
showing what the 
city will look like, 
perhaps, in 1970 
not, it goes without 
saying, the fanciful 
fairyland pictures 
we used to make 
back in 1920, when 
the unending 
growth of popula- 
tion was assumed 
to be a_ natural 
phenomenon, but 
realistic plans for Narrow, Deer Houses in Crowpep 
things we think Rows (Upper RicuT) ConTRASTED 
really can be done. wirn tHe More Open DeveLopMent 
Plans like these oF A New Housinc Project at 
must be made lo- ALLENTOWN, Pa 





cally; the power to carry them out will not be there if 
the power to make them is not there. 

Perhaps it will be a relief to leave these broad consider 
ations—-things that must be done but which will require 
almost superhuman wisdom and energy to plan and ac 
complish—and to speak of traffic routes, superblocks, 
and playgrounds, things we know much better how to 
do. Our master city plans may not be carried as far or 
substantiated as completely as we could wish, but they 
usually provide for the essentials of such elements as 
traffic circulation and public open spaces, and they are 
supplemented by zoning plans that are at least much bet 
ter than none at all. These are at present our best 
guides to city rebuilding, and the housing program should 
be correlated with them. It is a basic policy of the 
USHA to urge local housing authorities to bring the city 
engineers and city planning officials into the selection 
of sites for housing and into the preparation of site plans 
A big project often gives an opportunity to realize a good 
piece of a forward-looking city plan. This is a fine thing 
in itself, and it is a fine thing as a demonstration of what 
skilled planning can do. A well-planned project will 
often show up the deficiencies of a neighborhood and 
may indirectly bring about other improvements, such as 
additional recreation facilities. The housing officials 
will add a great deal of strength to the forces fighting 
for better streets, better transportation, and a cleaner 
atmosphere, for they know that their work will be a 
failure unless the city can be made safe for housing. 

In all the details of site planning, housing needs the 
help of engineers. We need well-designed superblocks 
that will demonstrate the advantages of the modern 
specialized street—-as compared with the old type that 
tried to perform both residential and traffic functions 
We need utility systems that will solve the puzzle of 
combining low first cost with low maintenance cost. 
We need someone to design a cheaper sewer manhole, 
and someone to invent a perfect playground surface. We 
need a good cheap fence, and we need a perfect gar- 
bage-collection and waste-disposal system. We need 
new ways, sound standards, wise policies. We need the 
help of all the planning professions—but especially that 
of the engineers—as professional men and as citizens, in 
meeting the complex problems of housing and city re 
building. 











Studies of a Near-Maximum Storm at St. Louis 


Furst of Two Groups of Papers on Hydrological Investigations at Washington University 


By Harry Kroecer, Henry I. Stewart, J. K. Bartriett, and T. G. PrirrNer 
Members or WasnHincton University Srupent Cuaprer, Am. Soc. C.E. 


With an Introduction by W. W. Horner, M. Ao. Soc. C.E. 
Proressor or Hyprautic anv Sanitary ENGINEERING, WASHINGTON University, St. Louts, Mo. 


Introduction 


By W. W. Horner 


HE two papers which follow set forth results of 
fundamental importance to the profession, develop- 

ing from hydrologic-hydraulic studies undertaken by 
Student Chapter members of the American Society of 
Civil Engineers in connection with senior civil engineer- 
ing work in hydrology at Washington University. 
The first paper presents a detailed analysis of an un- 


usual storm. 


The high spot intensities that occurred 


in this storm for durations of 15 min to an hour or more 
are on the order of 50% greater than those shown on 
Yarnell’s 50-year frequency curve, and probably are 
representative of frequencies of occurrence in a par- 
ticular restricted region of from 200 to 500 years. 
storm is, therefore, a near maximum for the upper Mis- 


sissippi Valley. 

In this case, the 
opportunity was 
unusual in that 
the existence of a 
large number of 
recording gages 
made it possible 
to segregate in- 
tensities by 15- 
min periods with 
respect to areal 
distribution. The 
final graphs pre- 
sent the variations 
of intensities by 
15-min periods 
over areas of 300 
sq miles. They 
also show the 


variation for the 
mean of the 15- 
min and 30-min 


periods and for 
periods of 45 and 
60 min. The dif 
ference in the use 
value of the two 
types of graphs 
should be care- 
fully noted, as one 
set presents the 
areas over which 
a particular inten- 
sity is equaled or 
exceeded, and the 
companion line 
shows mean inten- 
sity over the cor- 
responding area. 


The 
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Circles 


So far as the writer knows, the only other published 
extensive study of this kind was that presented py 
Frank A. Marston, M. Am. Soc. C.E., in the Trays. 
ACTIONS of the Society (Vol. 87, 1924, page 535). 

In the second of the following papers it is shown how 
the type of precipitation information developed in the 
first paper, together with other available informatioy 
with respect to infiltration capacity, may be applied 
through strictly hydraulic methods to determine the 
probable stream-flow hydrograph for a rural drainage 
basin of 4 sq miles. The infiltration capacity values 
made use of here are those derived under another jp 
vestigation from data made available at the Edwards. 
ville research station of the Soil Conservation Service. 

Utilization of an available unit hydrograph of excess 
rainfall for 27-acre units is not essential to the general 
application, but made unnecessary the attempt to 
evaluate channel storage for the smaller fingers of the 
channel system. 

The application of the channel storage method to the 
main channel system might have been further refined 
by the development of stage-discharge and stage-storage 
graphs, separately for the rising and falling sides of the 
hydrograph. This refinement, however, was not pos- 
sible within the time limitations of the application. The 
lack of it, in all probability, introduces no considerable 
error in the peak rate of channel outflow, although its 
use might have somewhat modified the shape of the out- 
flow hydrograph. 

This type of application is much more sensitive to the 
best choice of the Manning » coefficient for the channel 
reach adjacent to the control section. At the writers 
suggestion, an of 0.030 was used as reasonably representa- 
tive of existing conditions. It is interesting to note, 
however, that if the lower part of this valley had been 
densely overgrown, so that an m of 0.050 or 0.060 might 
have been representative, the peak flood runoff would 
possibly have been only two-thirds of that show», 
whereas if this reach had been fully cleared and de- 
veloped, as smooth grass pasture, down to the stream 
margins, an 7 as low as 0.020 might have been applicable 
and the resulting flood peak might have been 30 to 40" 
higher than that shown. The clearing and smoothing 
out of cover in such small valleys as this may be re 
sponsible for a very great increase in local flood runot, 
and may be responsible to a considerable degree for the 
higher flood rates that are being recorded in drainage 
basins of considerable size. 





Depth-Area Relationship for an 
Unusual Storm in St. Louis 


By Harry Kroecer and Henry I. Stewart 


O* August 25, 1939, the territory in and ere 
Louis experienced one of the heaviest raini@ Ar 
its history. An all-time high of 5.02 in. was recorded 
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t Garrison and Lucas streets between 4:35 and 5:35 
(his was the maximum rainfall for any 60-min 
iod of the storm, and exceeded by 1.4 in. the previous 
.6 in., which fell at the same station on August 
is. The maximum rainfall of 3.92 in. for a 30- 
period exceeded any previous record of rainf ll in 
>t. Louis area, surpassing even the record for any 
us 0U min. 
\lthough the rainfall was most intense at the Garrison 
id Lucas station, where 5.79 in. fell during the storm, 
vas excessive throughout the entire St. Louis area. 
rain began in the southwestern portion of the city 
led in a northeasterly direction. The Eichel- 
'ger and Morganford station, in south St. Louis, re- 
‘ded the first rainfall at 1:43.a.m. The rain continued 
‘termittent periods at this station until 7:05 a.m. 
purpose of this paper and accompanying graphs 
> data showing the relation of rainfall depth 
the at ered—a subject on which there is a dearth 
nlort [t is hoped that the facts presented here 
lp to other investigators in drawing their 
ms. An effort has been made to prepare 
that they may be compared or combined 
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Fic. 2. (ABOVE) 
AREAL DISTRIBUTION 
OF RAINFALL, BY 
15-M1n_ INTERVALS 
FROM 4:30 A.M. TO 
6:00 A.M 
Black Circles Show 
Locations of Record- 
ing Gages; Open Cir 
cles, Location of 
Standard Gages 
(Records of 19 Gages 
Outside the Limits 
of These Maps Were 
Also Consulted in 
the Study.) On Map 
in Upper Left, Num- 
bers on Recording 
Gages Correspond 
with Those in Fig. 1 


Fic. 3. (At RuicHr) 
TOTAL RAINFALL, 
STORM OF AUGUSI 


25, 1939 
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DeprH-AREA GRAPHS—AVERAGE CURVES FOR 15-, 30-, 


AND 45-M1Nn PERIODS SHOWN IN FIGs. 4 AND 5 
measurements which may be accumulated 


Chart records for this analysis were made available 
through the courtesy of the U.S. Weather Bureau, the 
Louis, Washington University, St. Louis 
and the U.S. Soil Conservation Service 
Station at Edwardsville. Ill. In all, there were 36 
the area under investigation, distributed from 

Ill., on the north, to the southerly limits of 
on the south, and from St. Louis Airport on 
the west to Edwardsville, Ill., on the east. Eleven of 
these gages were of the recording type; the rest were 
stan lard 
trom these records, data sheets were made up con- 
ning the time of rainfall, amount of rainfall, and in- 
isity of rainfall in inches per hour. The time was 

i up into intervals to show each change in intensity. 
wccumulated depth and the depth for each time 
t recorded on the data sheets. These sheets 

t reproduced here, but information contained on 
‘m has been shown in graphical form. 

Migure a mass diagram showing the accumulated 
he duration, and the relative progression of the 
| recording gage station. 

| St. Louis area showing the location of the 
‘ing anc standard gage stations were used to show 
the rainfall depth to the area covered. 
f Fig. 2 indicate the amount of rainfall 
\-min intervals between 4:30 a.m. and 
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6:00 a.m., and Fig. 3 shows the total rainfall for the 
storm, which extended somewhat beyond those limits. 

These maps were made by recording the amount of 
rainfall for the proper time interval at the location of 
each of the recording gage stations, and then interpolat- 
ing for the corresponding amounts of rainfall at the stand 
ard gage stations for that interval of time. The inter- 
polated values for each standard gage station were next 
summed up and the total amount compared with the 
values recorded by the standard gages. The inter- 
polated amounts were then corrected proportionately to 
equal the total of the standard gage values. Isohyetal 
lines for each 0.25 in. of rainfall were then drawn pro 
portionately between the stations, and the included 
areas were planimetered. 

For each 15-min interval, the areas on which a par- 
ticular amount of rainfall was equaled or exceeded were 
plotted against those rainfall amounts (Fig. 4, lower 
curve in each pair). Then the minimum rainfall over 
these areas for durations of 30, 45, and 60 min was 
calculated from the 15-min curves of Fig. 4 and plotted 
as shown in Fig. 5 (lower curve in each pair). 

The mean rainfall for each of these areas was next 
similarly computed and plotted, to show the relation of 
the mean rainfall depth to the area covered, for the 
various time intervals (Figs. 4 and 5, upper curve in each 
pair). 

The total rainfall areas for increments of one inch 
and above were also obtained from the rainfall map for 
the full storm. Curves showing the relation of the 
minimum rainfall depth and the mean rainfall depth to 
the total area covered for the whole storm were then 
plotted as shown in Fig. 6. 

Average curves were calculated for each set of 15-, 
30-, and 45-min minimum and mean curves by taking 
the sum of the ordinates of each set of curves and 
dividing this sum by the number of curves in the cor- 
responding set. These curves are plotted in Fig. 7. 

The area of the rainfall in excess of 1 in. was about 
382 sq miles. There were not enough recording rain- 
gage stations in the outlying territory of the St. Louis 
area to furnish information on just where the rainfall 
ended. Therefore no attempt was made to show the 
total area covered by the storm. 


Probable Maximum Flood Flow 
from a Small Watershed 


By J. K. Bartietr and T. G. PrirrNer 


HE spillways of dams must be designed to take care 

of the maximum flood flow that can be reasonably 
expected. The problem in the present study was to find 
the hydrograph of stream flow through a control section 
just above a proposed reservoir, computing flood flow 
from infiltration and channel storage. After the dis- 
charge has been determined by the method proposed 
here, it is a simple matter to determine the necessary 
capacity of the spillways. 

The proposed dam is to be constructed in southern 
Illinois, and the reservoir is to be supplied by runoff from 
a 2,740-acre watershed. The rain of August 25, 1939, 
at St. Louis, discussed in the preceding paper, exceeded 
the 50-year frequency curve by more than 50%, which 
would make it a rain of a frequency of 200 to 500 years. 
It is therefore considered safe to assume that this rain 
would give the worst conditions that could be expected, 
and it was accordingly transferred onto the watershed 
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mately 27 acreseach. Any rain falling on 
the total watershed was assumed to reach 
the main channel through the outlet of 
some 27-acre area, in the same way ang 
in the same time as was required in the 
|  wunit hydrograph for the 27 acres origi- 
nally computed. 

By multiplying the ordinates of tj, 
—| unit hydrograph for the 27-acre area py 
the intensity of excess rain for a 15-miy 
period, hydrographs for each such period 
were obtained. Adding the ordinates oj 
each 15-min hydrograph, and starting 
each successive hydrograph 15 min after 
the preceding one, produced hydrographs 
of runoff for each of the four sections 
(See Fig. 9.) These final hydrographs of 
runoff in inches per hour were converted 
into hydrographs in cubic feet per second 
and added to give the total hydrograph 
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of the proposed dam (without rotating 
the axis of the path of the rain). This 
was done by using the rain charts (Figs. 
2 and 3) of the preceding paper. The 
region of greatest total precipitation was 
centered on the watershed in such a way 
as to produce the greatest channel flow. 
After the points of greatest total rainfall 
had been located, charts of each 15 min 
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of the storm were placed on the water- 
shed, and by interpolation between the 
isopluvial lines the mean 15-min intensi- 
ties on each of the four sections into which 
the watershed had been divided were 
found. (Division into sections was necessary because 
the variations in the iso-pluvial lines of the 15-min 
charts were too great to justify the application of a 
mean intensity to the whole watershed.) From this in- 
formation, hystograms showing the 15-min intensities 
for the duration of the rain were plotted for each of the 
four sections. (See Fig. 8.) 

It was necessary next to determine the amount of 
infiltration to be expected with the type of land in ques- 
tion. Available for use in this connection were infiltra- 
tion capacity curves from experiments on the same type 
of soil, made at the Edwardsville, Ill., research station of 
the Soil Conservation Service. Two such curves are 
plotted on each of the hystograms of Fig. 8, the upper 
one being for uncultivated land, and the lower one for 
cultivated land. By subtracting the ordinates of the 
infiltration capacity curves from the ordinates of the 
hystograms of rainfall, the ordinates for the hystograms 
of runoff from each type of land were obtained. The 
percentages of cultivated and uncultivated land in the 
watershed were then determined from aerial maps, and 
the runoffs from the two types of land were multiplied 
by the corresponding percentages and added together 
to give the hystograms of surface runoff for each of the 
four sections as shown in Fig. 9. 

A unit hydrograph of runoff from 0.25 in. of excess 
rainfall in 15 min on a 27-acre watershed of the same type 
as that considered here was computed from data ob- 
tained from the research station. (See Fig. 10.) The 
entire area was divided into 100 watersheds of approxi- 
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of runoff for the entire area (Fig. 11). This rate curve 
was in turn transformed into a mass curve of inflow int 
the main channel system (Fig. 12). 

With the inflow hydrograph into the channel syste 
determined—excluding the channels contained in the -’- 
acre units—the water was routed through the main 
channels and a hydrograph of flow through a contr 
section into the reservoir was developed. 

The control section was taken at the estimated upper 
end of the reservoir, and its cross section was plotted 
Sections of channels at the outlets from the 2/-are 
areas were also required; and since the only contour map 
available did not siow the cross sections in detail, they 
were assumed uniform and eg.al to that at the outlet oi 
the 27-acre area at the research station. Since te 
depth of the upper section {at bank-full flow was one 
fourth of that at the lower control section, a mse “ 
0.25 ft at the small 
outlet was used for 
every foot of rise 
in stage at the 
lower control sec- 
tion. The length 
of the main chan- 
nel was measured, 
and the volume 
of storage for each 
foot of rise in 
stage at the con- 
trol section was 
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volume curve for 
the entire channel 
system was then 
plotted as shown 
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for various stages to give the stage—discharge curve shown 
in Fig. 13. The hydraulic slope was assumed constant 
during the filling and discharging of the channels. It 
would actually vary somewhat, but it was felt that the 
assumption would not involve too much error. 

By the system of proportioning between the mass curve 
of inflow and the storage and discharge curves, the mass 
curve of outflow through the control section was drawn 
(Fig. 12), and from this the hydrograph of discharge 
was plotted (Fig. 11). A time increment of 10 minutes 
was used to obtain the increase in inflow to be propor- 
tioned between storage and discharge. The procedure 
for such computations is well known and need not be 
discussed here. 

In analyses of this kind, which depend largely upon 
judgment, errors are expected but they should not be 
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great enough to nullify the value of the computation. 
The sharp break in the stage discharge curve shown in 
Fig. 13 was due to the shape of the channel, which 
abruptly widened out at the top of the bank, causing the 
channel flow to become valley flow. Since it would be 
impossible for the water to act in such a manner, a smooth 
curve was assumed and used for the computations. 
The error introduced here should not be too large. 

The interesting thing about the computations is the 
large amount of storage in the channel system at the peak 
of the outflow hydrograph. Very few computations for 
flood flow on small watersheds have been made, and it 
is felt that this procedure may help in the design of small 
dams and spillways. 
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on Response of Mississippi River to Channel Changes 
By W. E. Eva, M. Am. Soc. C.E. 


ASSISTANT ENGINEER, Misstssipp1 Levee Boarp, GREENVILLE, Muss. 


am of cutoffs and other means to ex- 


the movement of Mississippi River flood 


sea has presented one of the most baffling 
ever confronted the engineering profes- 
eason for this is understandable. Prior 
laboratory investigations to segregate the 


? 


various phenomena, the engineers engaged on this work 
had to observe the action of the river and guess the 
cause of the various effects they saw. Being human they 
frequently failed to connect an effect to its proper cause 
and, in the case of cutoffs or channel shortening, took 
measurements from the wrong starting point. More- 
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VICINITY MAP COMPARISON OF TOTAL DROP IN CRESTS shortening and points 36 61 mi 
a - 1903 TO 1929 above the cuted, These difon pr 
“3 | in elevation are shown on Fig. | for — 
gy Ta SONNE Bs came RE the floods from 1903 to 1929. Ty, a 
| j . . ec 
: 1903 differences should have some ey. wl 
- | | j planation. A break in the levee q& ike 
i > Rs . curred opposite Willow Point in jo» off 
B, | | Ne ) —_ and between the upper and lower eng not 
- | | | a4 of the portion of the main channe! slop 
ft —___—| that was later by-passed. Thus ™ the | 
a have a comparison of a break and, MN rari 
1903-1907 1912 1916 1922 1929 shor* ning in the same location. Th, ably 
Year effect appears to have been nearly thy fete 
ne SeliesAocwasctont “dua Tartevetinn wwetie) —-—-ak'en'to eo into this inet fa SP 
C is Upper End of New Channel ) , = a taken to go into this in detail. is ap 
Fic. 1. WittLtow Point SHORTENING EFFECT It will be noted that little Chang. acter 
occurred in the slope of the river by Gow 
over, observations were frequently confused by breaks in tween 1907 and 1912, notwithstanding that the rive, 92 
the levee. was making considerable headway in the latter par 22 
The laboratory was able to determine very accurately of this period in cutting across Willow Point withoy Poin 
that cutoffs, or channel shortening, caused no piling up showing any great loss of head. There was a majo taker 
in the channel below, and so settled one aspect of the flood in 1913, also, but two levee breaks occurre; but i 
problem that had been of concern to engineers. It is within 50 miles, and above Willow Point the wate; 
above a shortening, of course, that all the change in slope lines were not of enough value to run. This flood 
must take place, and that all the change in channel must no doubt completed the scouring out of the new channe! 
occur in the readjustment to a normal slope. One un- sufficiently to give it the maximum effect of approxi 
solved problem is: How far will this development pro- mately 2 ft of lowering over the 1916 flood. 
ceed and when will it be completed ? A gradual increase of slope is shown from 1916 to 1929 
The writer has had the opportunity to observe the I am unwilling to concede that this is the oft-claime 
action of the river—caving banks, water lines, levee tendency of the river to regain its loss after a cutof 
breaks, and channel changes—for over thirty years. It could be as easily caused by the river's not having 
It is interesting now to study some of this old history of slope enough to keep the channel full size, and by th 
channel and slope changes and compare it with the deposition in the channel of detritus that would increas H] 
changes that have taken place as a result of the present the resistance to flow. th 
program, and it may be of value in estimating the The conclusion that can be drawn from this is that th It bri 
future development of the channel. The time and ex- total drop caused by a cutoff is obtained as soon as th earth 
tent of development of channel changes cannot be cutoff is completed. It is possible that the effect could sphere 
determined in the laboratory. These data have been be shown entirely with little more than half of the water formu 
assembled in an effort to help solve the perplexing ques- going through the cutoff. The slight lowering shown ix spheri 
tion as to how long it will take to produce what final 1912, however, indicates that the drop is not evident conve 
result. while the river is expending its energy in making a cutofi compt 
In addition to several levee breaks in the Mississippi These conclusions will not apply where the effect Phe 
Levee District and across the river in both Arkansas and many cutoffs is to be reckoned with. In such cas listan 
Louisiana, a channel shortening occurred about 30 years another factor enters, as the entire river is speeded up airpor 
ago near the lower end of the district (Fig. 1), and about and channel enlargement begins to affect the reaches maps. 
24 years ago a spur dike was constructed on Ashbrook between the cutoffs. It should be safe to assume, by well w 
Point to prevent a cutoff (Fig. 2). Considerable data analogy, that the scouring noted after the 1937 high purpos 


were collected, of water levels particularly, in both these 


instances. The channel shortening occurred by the en- 


largement of an old chute across Willow Point, about 30 
This 


miles above Vicksburg, between 1910 and 1913. 
was not exactly a cutoff, but the action 
was the same except that it took some- 
what longer to develop. Ashbrook 
Dike was constructed in 1916-1917. 
The Mississippi Levee Board for many 
years followed the practice of running 
levels after each major flood to have a 
record of the water line at the crest of 
the flood. A comparison of the water 
lines in the vicinity of each of these 
occurrences that were taken before and 
after the changes should throw some 
light on the question of time of develop- 
ment. 

The method selected to show the 
effect of the Willow Point channel 
shortening was to plot the drop of the 
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river in years of major floods from points 
at the upper and lower ends of the 
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water will not occur to the same extent in the next high 
water of the same magnitude, nor will the velocities » 
quite as great. In the meantime, it may become mor 
and more difficult to make the river do its developing 
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right spot and in the proper amount. How- 
the data and experience being accumulated 
ry t will certainly be possible to do so. 
Th t of the building of Ashbrook Dike in 1916 
; shown in the same manner in Fig. 2. The 
f course exactly the reverse of a cutoff, and its 
plotted show this clearly when we apply a little 
swork to the chart. The gradual increase of 
903 to 1913 was caused partly by a break at 
nd of the Greenville Bends in 1903 that tempo- 
pressed the water level upstream. This prob- 
ly scoured out the channel (which later gradually 
riorated) for many miles above, thus increasing the 
However, the sudden increase of slope after 1916 
ot until 1922. This shows that Ashbrook Dike 
obstruction in the channel by cutting off the 


cted aS ali 


dow of water that was bypassing Ashbrook Point. From 


922 to 1929 the slope dropped again, indicating that the 
9 water scoured out the channel around Ashbrook 
int to a more nearly normal size. Space could be 
en to point out the similarity of effect in both cases 
yt it is sufficient to say that proof of this kind is more 
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convincing when opposite situations are compared with 
like answers. 

These instances indicate that the river responds very 
promptly to any change in length. So far as the water 
line is concerned, it could be said that the effect of any 
scouring out will be shown in the next major flood. 

Reference is made to the article, “Flood Control 
Through Slope Correction,” published in Engineering 
News-Record for June 28, 1928, and to a discussion by the 
writer on the symposium, ‘‘Flood Control with Special 
Reference to the Mississippi River,’’ published in the 
TRANSACTIONS of the Society, Vol. 93 (1929), page 937. 
These articles also gave evidence that controlling the 
length of the river would control the water levels and 
that the river would promptly adjust itself to the new 
length. 

In this connection it might be well to understand that 
the proper construction of the Atchafalaya outlet is the 
most importment element of this method of getting the 
flood waters safely to the Gulf. I have always considered 
it the primary element, and the cutoffs only as agents to 
pass the lowering upstream from this outlet. 





Computation of Great Circle Azimuths and Distances 
for Air Flights 


By DeWirr L. Reasurn, M. Ao. Soc. C.E. 


Project ENGINEER, WPA, Los ANGELEs, CALIF. 


THIS article describes a simple method for computing 
the great-circle azimuths and distances for air flights. 
lt brings out no new principles; but, by assuming the 
uth to be a sphere equal in volume to the Clarke 
spheroid, it eliminates the use of complicated geodetic 
rmulas and substitutes the well-known formulas of 
spherical trigonometry, which are assembled in the most 
nvenient form for logarithmic or computing-machine 
mputation 
The only data required for figuring the azimuth and 
listance are the latitudes and longitudes of the two 
irports, which may be scaled from local large-scale 
maps. The computations are quickly made and are 
vell within the limits of accuracy required for aviation 
purposes 
he radius of a sphere equal in volume to the Clarke 
spheroid is 3,959 statute miles, and the length of one 
legree of the great circle is 69.10 statute miles, at sea 
level. In the polar triangle 
APB (Fig. 1), A and B are 
the points of known lati- 
tude and longitude, P is 
the pole, PC is a perpen- 
\ dicular from P to AB, and 
\ D is a point of known lon- 
\ gitudeonAB. Theknown 
parts are PA, the co-lati- 
\ tude of A; PB, the co- 
\ latitude of B; and P, the 
difference in longitude. 
The unknown parts are 
AB, the great circle be- 
tween A and B; A, the 
angle with the meridian at 
l A; B, the angle with the 
meridian at B; E, the 
- ss of APB; PC, the perpendicular to AB; 
fe great circle between A and C; PDC, the angle 


with the meridian at D; and PD, the co-latitude of D. 

The unknown parts are given by solution of the 
following formulas: 

E lat A la 

cot 5 = tan—,— tan 


tB 
a conf .......(1) 


cos AB = sin lat A sin lat B + cos lat A 


Oe Do oc cc ccceec ccs (2) 
; sin P cos lat A 
sin A = ————— ....... aeons te 
sin A sin AB 
sin P cos lat B 
$i = a eet } 
sin B sin AB (4) 
E =(P+A+8B) — 180..... — 
Azimuth AB = (180 + A) k es (6) 
Azimuth BA = (180 + B)............... (7) 
Distance AB 
(in miles) = 69.10 X (AB expressed in degrees) . (8) 
sin PC = sin PA sin A = sin PB sin B. (9) 
cos PA 
ne (10) 
cos AC ey 
cos PDC = sin CPD cos PC.. (11) 
sin PC 
i = ——.......... (12) 
sin PD sin PDC 
lat D = (90 — PD)....... sae Gee 
Azimuth DB = (180 + PDB).... (14) 


If P is greater than 90°, the second members of Eqs. | 
and 2 are minus. When co-lat A is larger than co-lat B, 
the angle B is larger than the angle A, and vice versa, 
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and in some cases it will be necessary to take the supple- From Eq. 6: Azimuth = AB = 177°42'2)" 
ment of the computed angle. When the conditions of From Eq. 7: Azimuth = BA = 176°55’18" 
Eq. 5 are satisfied, the computations are correct. From Eq. 8: Distance = AB = 4,095 miles 
Three examples will be worked out to show the ap- From Eq. 9: Distance = PC = 90 miles 
plication of the formulas. Latitudes and longitudes (69.10 co-lat A): Distance = PA = 2,378 miles 
used here were obtained from small-scale maps pub- (69.10 co-lat B): Distance = PB = 1,722 miles 
lished by the National Geographic Society. Distance = (PA + PB) = 


Example 1. Given: 
Latitude of New York = A = 40°39'00" N 
Latitude of Paris = B = 49°53’00" N 
Difference in longitude = P = 76°06'00" 


Required: Azimuth AB, azimuth BA, and distance 


AB. 


Substituting in the formulas and solving, we get: 


From Eq. 1: Excess =E = 17°49’30" 
From Eq. 2: Great circle = AB = 52°00'12" 
From Eq. 3: Angle =A = §2°32’00’ 
From Eq. 4: Angle = B = 69°09’30’ 
From Eq. 5: Excess = E = 17°49'30" check 
From Eq. 6: Azimuth = AB = 232°32’00" 
From Eq.7: Azimuth = BA = 110°50’30" 


From Eq. 8: Distance AB = 3,591.4 miles 


Therefore, the azimuth from New York to Paris is 
232°32'00", the back azimuth is 110°50°30", and the great- 


circle sea-level distance is 3,591.4 —_— miles. The ac- 
a 591.4 (3,959+ h) 
tual distance traveled by the plane is - 3.959 
) 


statute miles, in which / is the elevation in miles, at 
which the plane travels. 


Example 2. Given: 
Latitude of Moscow = A= 55°35’00" 
Latitude of Fairbanks = B= 65°05’00" 
Difference in longitude = P = 175°19’00" 


Required: Azimuth AB, azimuth BA, distance AB, 
distance PC, distance PA, and distance PB. 


Substituting in the equations and solving, we get: 


From Eq. 1: Excess = E = (00°42’18" 
From Eq. 2: Great circle AB = 59°15'48" 
From Eq. 3: Angle A = 02°17'50" 
From Eq. 4: Angle = B = 03°04'40" 
From Eq. 5: Excess E 00°42'18" 
check 


4,100 miles 


Therefore, the azimuth from Moscow to Fairbani: 
is 177°42’21", the back azimuth is 176°55/18", and thy 


great-circle sea-level distance is 4,095 statute mile 


The great circle crosses the 60th meridian at a distane 


of 90 miles from the pole, and the additional distance ; 
fly over the pole is 5 miles. 


Given: 


Example 3. 


Latitude of New York = A = 40°39'00"N 
Longitude of New York = 73°56'00" W 
Latitude of Berlin = B = §2°31'00’ N 


13°36'00" E 
P = 87°32’00" 
AB = 226°06'00" 
= BA = 116°03’00" 
= AB = 3,976 miles 


II 


Longitude of Berlin 
Difference in longitude 
Azimuth 

Azimuth 

Distance 


i 


Required: Latitudes and azimuths at longitud 
intervals of 5°, on the great circle from New York | 
Berlin. 


Substituting in the equations and solving, we get 


POINT LONGITUDE LATITUDE AZIMUTH 
New York 73°56’ W 40°39’ N 226° (6 0) 
D-1 70°00’ 42°20’ .5 228° 44 (0) 
D-2 65°00" 46°16’ 939° 16)'( 
D-3 60°00’ 48°43’ 235°57 00" 
D-11 20°00 56°50’ .7 268°21'00 
Cc 18°02’ 56°51’ .6 270°00'00" 
D-12 15°00’ 56°49'.5 272° 32’ 
D-17 10°00’ E 53°30’ .7 293° 11'U 
Berlin 13°36’ E 52°31’ 296 °03'0 


From this tabulation, the great-circle course can \ 
projected upon the map at any intermediate points 
The great circle reaches its most northerly point at | 
in latitude 56°51’.6 N and longitude 18°02’ W, and U 
azimuth at this point is due East. 





Slide-Rule Interpolation for Six-Place Trigonometric Functions 
By B. J. Greuticn, Jun. Am. Soc. C.E. 


Estimator, Mipstate Construction Company, Fresno, Catir. 


ITH the advent of the calculating machine, the use 

of natural trigonometric functions involving 
figures to six decimal places has become increasingly 
common. The ordinary set of trigonometric tables gives 
the value of the functions in increments of one minute, 
and thus some method of interpolation is required if the 
angular measure is to be expressed in units whose ac- 
curacy is equivalent to that of the tables. A convenient 
method of interpolation, requiring only the assistance of 
the slide rule, is given in the following paragraphs. 

In Fig. 1, by inspection, 


y = sin @........ 


vy + Ay = sin (0+ Aé) 
and Ay = Aécos (@ + Aé) 


For purposes of interpolation, cos (@ + Ad) is — 
equal to cos 6, since the error introduced is less that 
allowable as long as A@ is less than 1 min: Thus 


Ay = cos @- Aé (approximately) 
Adding Eg. 1 and Eq. 4, y + Ay = sin @ + cos @ 4°, # : 
substituting in Eq. 2, 

sin (@ + Aé@) = sin @ + cos @ A? 
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21" strate, let us determine the value of sin similar to that just described and is given by the follow 
518" " having available six-place tables of natural ing approximate equation: 
miles cos (@ + Aé@) = cos 6 — sin @A80. (6) 
mules . in 
- . src 9°94 4 QO" 
: P mm pe us : ’ iS 25° 244. 
miles sin 28°24’ = 0.475624 Example: Find cc -4 “a 4 43 ae - 
mile f tables) cos 28°24" = ~=— 0.879649 (from tables) 
| ; (from tables) _ 9 476 x 43” x 0.00000485 = —0.000099 
. 0.880 K 43° & 0.00000485 = 0.000183 : - 
miles p ee Sl ae cos 28°24'43” 0.879550 Answer 
shan! in 28°24'43” = 0.475807 - ; : 
airbanks sin 28° 24°43 415801 rhe method may also be applied to tangents but is not 
and th Answer in as convenient a form as for the sine and cosine, and no 
Mules a ; saving in time is realized over the conventional method 
distanc: Phe constant 0.00000485 is the value in radians for one of taking the proportional part of the difference of the 
stance t ure and may be conveniently memorized for use fynctions. The approximate equation is 
in all such calcula- 2 
tions. The number tan (A + Aé) = tan 6 + sec’ 0A0.. > ouen 
) a) i ie —_ : ° » - 
Oo” x < ae 2 ay me lo reverse the operation—that is, to find the value of 
ou . Y Ris Constant SIVES the angle when the function is given—we may write Eq. 5 
ae \' the value of Aé. The in the tore : 
0" N \-e+ a0 first three digits of a 
0" E a| [> cos 6 may be ob- sin (@ + A@) — sin@ _ Ae (8) 
00" » tained from the cos 6 
)” cosine column, which ee 
’ . . g pee ¢ Ss ) TS: 
00 : \ is usually adjacent to ®"@ proceed as lollows 
les ‘ a the sine column in the Given: sin (@ + A@) = 0.475807 
> 1 1 al ti . 
sO ons . - | 9Q0% > mee 
longitu tables of functi “ia sin 6 = sin 28°24’ 0.475624 .. 
Vor! and the extension 0.000183 (from tables) 
made on a slide rule. 
sone ™ The use of the slide 0.000183 13” 
1 4 > een _ TT 0 
get Fic. 1 rule will give the 0.880 & 0.00000485 
required degree of ° 
. = 9R°9 I, 7 ” 
= uracy, since the value of Ay never exceeds three 0+ AO = 28° 24'43 
OU imal places as long as Aé is less than one minute. Similarly, the value of the angle when the cosine is 
S44 [he procedure in obtaining the value of the cosine is given may be determined by rearranging Eq. 6. 
»~») r 0 ? 
re 
55°57 ™ -_ 
0 2 
> oda O R d S ened 
» ur eCaders ay 
ia ve x 
; » 4 ; ; 
In Comment on Papers, Society Affairs, and Related Professional Interests 
35 11 U s 
+H) t) 
oe Ca 
7 y " ° ‘ as " . re > © > > > 4 a . € ; . ta > yy ‘ ‘ . 
e poi Need for Agencies to t oordinate ingly vague, and often perplexingly contradictory. He « xhibits a 
int a « = . ° comprehensive and well-ordered array of material, asks a question, 
and Ka rthq ua ke Studies “Are these sufficient?”’ and challenges himself, and the rest of us, 
with the only possible answer, ‘“‘From an engineering standpoint 
He Eprror: The importance of Professor Martel’s paper, no!’’ We are saddened by the realization that we have learned so 
eared in the January issue, lies not only in what he says many things that aren’t so but, as engineers, we may take comfort 
iso in how he says it. Older engineers who, as John Trautwine _ in the knowledge that the first of all construction processes is clearing 
have long since forgotten the little higher mathematicsthey the site. Truly, ‘‘The realization of ignorance is the beginning of 
‘tions vy, will be cheered by the discovery of a colleague who wisdom.’ 
. ibject sufficiently well to discuss it simply From this paper, it is evident that we must begin by discarding 
ceynote of the paper is a question, ‘What are the bottom most of our notions about foundation behavior. The mass of ma- 
1 challenging, rather than cynical answer, ‘“‘There are terial now constituting our understanding of this all-important 
phenomenon must be sieved to separate fact from fancy, truth 
now that, in spite of numerous erudite and sometimes from prejudice, even though this process leaves us but a handful of 
ssions, there has been little actual progress in the facts, or possibly none at all. Only upon such a foundation can we 
iake-resistant construction during the past twenty hope to erect something sound, tangible, and useful. We should 
ng to the lateral force hypothesis, an admittedly know what we know and be prepared to teach as we learn, and to 
because practical dynamic analysis must start condemn error wherever we find it. 
ass pace characteristics of ground motion, concerning Such an undertaking is too big for small tactics. It demands 
; tha vy little. Certainly, there is no advantage in perfect- strong leadership, coordinated effort, and honesty of purpose. We 
ne t structural analysis of the effects of vibratory mo- will make little progress in earthquake-resistant construction until 
iable assumptions can be made about that motion there is established some agency from which engineers can obtain 
ven so valiantly to understand an effect, without authoritative, accurate, and understandable information, par 
1use, that Professor Martel is obliged to admit, for ticularly concerning the earth that shakes 
- tiie study of the structural effect of earthquakes 





erything except the earth that shakes 
el reveals that what actually is known about 
1cé motion is embarrassingly insufficient, annoy 


C. J. Derrick, M. Am. Soc. C.E 
Consulting Engineer 


Los Angeles, Calt/ 
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sidding ‘‘By Inch of Candle” 


original of the accompanying picture, which 
hangs on my wall, I call ‘‘When Bids Were Bids.’’ I often 
gaze at it wistfully, especially after discussing with my class the 
manifold inquisitory tactics that public officials are in duty bound to 


DEAR SIR The 
study 


days in dealing with contractors who have the tem- 
Life,” 
when men trusted each other more.’”’ 

‘planation of the unusual scene is in order. It put 
letting somewhere in France in the 
No one can mistake the 


pursue these 


rarious urge to build something says the picture to me 


wasn't nearly so hecti 

\ word of « 
ports to be that of a public 
latter half of the seventeenth century 
engineer, who in stentorian voice is reeling off the specifications, 
from “‘A to Z."" Note his plans on the table—perhaps they are 
those of a fortress on the Flemish frontier. Observe M. de Maupas, 
the public official or provincial governor of comfortable girth and 
serenely ensconced at the engineer’s right. 


sardonic countenance, 


Th 


a) 
a. | 
> 


vy . 


- 


© age | 
a * 4 4 
’ &. “A 


Catan! - 


on me 





Brippinc “By INCH OF CANDLE” 


Drawn for Professor Kirby by Frances Farnham Mitchell, Daughter 
of Prof. C. S. Farnham, M. Am. Soc. C.E 


Most of the rest are of course prospective bidders, including, let 
Longuepierre, Jacques le Crepu, and Henri 
One, however, looks like a surety, and 
let us believe he is 


us say, Francois de 
Chauvelon—poor men all 
unfortunately he also looks like the engineer 
not a relative 

rhe three candles on the table are not for purposes of lighting, 
for in those days such business was transacted by daylight. Rather 
they take the place of a stop-watch and an auctioneer’s hammer 
ombined. For after M. Il’Ingénieur has finished his reading they 
are to be lit one by one, as Francois announces to all the world that 
he is prepared to undertake the excavation for the ridiculously 
low Francois’ neighbor, Jacques, 
immediately jumps in with an offer to do it better for 29 francs, and 
the excitement is on. In the next few hours anything can happen 
Francois may underbid himself or anyone else; perhaps the gover- 
nor may even do some twitting with this in view. Not infrequently 
the session proves long and stormy, and punctuated, it may be, by 
an occasional short and ugly word. But, finally, out flickers the last 
candle, leaving one of the group the lucky, or unlucky, bidder 


sum of 30 francs a cubic totse 
















Vo L. IO, N o. 4 \ 

(At this point, it is altogether proper to protect the Society by 
injecting, a la maniére du cinéma, the covering statement that while p 
this picture is founded on fact—indeed on printed information ° 
furnished centuries ago by Vauban and Belidor—the characters are th 
imaginary, and therefore any real or fancied resemblance | 
persons, living or dead, is purely coincidental.) a 
I wish I knew where such a practice originated. It is nop un. - 
reasonable to imagine that something similar prevailed in Roman ‘ 
days, or that even the Greeks had a word for it, but no one seems on 
to know. The French and English used it widely during 4, hi 
seventeenth century and for long afterward in disposing of pybjj in 
property. The French called it selling by chandelle estiencte er. ‘ 
tinguished candle); the English, selling by inch of candle There ws 
are many references in English literature to the practice Often a go 
pin was stuck into the candle an inch below the top, and when the alx 
pin fell out the deal, be it a sale or a lease, was closed. John Milton ’ 


blind governmental secretary, wrote familiarly of the practice ip 
Cromwell’s day. A few years later the inimitable diarist, Pepys 
then only an ambitious young navy clerk, scribbled down the fo) 
lowing, in cipher, under date of November 6, 1660: ‘To our office 
where we met all, for the sale of two ships by inch of candle (the 
first time that I ever saw any of this kind) where I observed hoy 
they all do cry and we have much to do to tell who did ery las 
The ships were the Indian, sold fer £1,300, and the Half-Moon 
sold for £830.” 

The three candles had sometimes a mystical significance 4 
theological friend reminds me that they served for occasiona 
excommunications; the sinner had a very definite space of tim 
which to mend his ways, or take the consequences. 





RICHARD SHELTON KirBy, M. Am. Soc. (| 
Chairman, Department of Engineerin: 
Drawing, School of Engineering, 
Yale University 
New Haven, Conn. 





Engineers Can Solve Problem of 
Distribution 


To tHE Eprror: I am pleased to see the interest Crvm Ey 
NEERING has taken in recent months in the subject of preser 
economic and social conditions. I have particular reference t 


article by Professor Hodges in the January issue. The general ir As 
pression I get from the various presentations is that the cont: i 
tion which the engineer can make towards improving these cond t 
tions is in the field of higher education. It has been inferred that $44 


it is the academic education given the best doctors and law) 
that enables them to become leaders of society. It is thought tha 
engineers, if properly equipped, could also become leaders and ler 
their efforts to create a better economic understanding. Doctor 
and lawyers, by the nature of their professions, come mor 
timately into contact with society than do engineers, thus havu 
some advantages over the latter. However, the engineer has a0 
vantages over either in solving problems of production and 
bution. Also, doctors and engineers generally choose ther pr 
fession with a view to practicing it. To keep up with the technig 
of their professions both must devote their time and them 
ergies to matters other than political contacts or vote getting 
Thus far in the history of nations the directing of economic ane 
social conditions has been left to those able to get control of ( 
people through force, good will, or intrigue. Like a pendulun 
leadership has swung between the high points of absolute dictator 
ship on the one hand and of pure democracy on the other. [n cass 
of chaotic dissent the dictator reorganizes the so-called purt 
mocracy; in cases of dictatorial injustices some sort of democrat 
rule follows. This process of building up and tearing down can ™ 
called a disease of human nature. It might be said that gove® 
ments have their youth, their middle age, their old age, and dea 
The question is what can we do about it. The same questio®, © 
some form, has existed throughout history. The doctors 2 
scientists have solved many human ills. The engineer has 9°’ 
many economic problems—so many that a hundred peopl - 
now live in comfort where one would formerly have starvee 
fact the engineer is accused by some demagogs of ruming ow" 
nomic system by overproduction, which causes people to star 
because we cannot distribute our present econom« 
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r} veer has mastered the problem of production. If he is 
problem of distribution, he must, first of all, become 
the above-mentioned facts. I believe that a few of 
ntal principles of prosperity should be a part of the 
f the 75% who have never taken an academic educa- 
e. The economic consciousness of our present-day 
id at least be brought up to the level that prevailed 
teachings were the rule and the majority learned 
nciples by struggling for a living. Investigation shows 
no interest in most lower grade educational institutions 
ig the young in economics except to encourage them 
hers in getting rich. Education at both ends of the cur- 
prepare most people, who are at the heads of our 
_to benefit by the truths which must be applied to bring 
ntinuous prosperity 
However, to elucidate the principles of production and distribu- 
in maintain a continued prosperity will require a Sir 
Newton or a good civil engineer to formulate mathematical 
or a Christopher Columbus to demonstrate semi-proved 


I 


If the public consciousness is educated so it can receive, 





fac I 
th ineer can write the formula. This state of affairs cannot be 
ught about by occasional “‘jabs” at the subject. I believe that 
, small amount of space in Crvm. ENGINEERING could profitably be 
eed for general discussion on this subject, enabling those in- 
oon » contribute to the cause 
Guy B. Warts, M. Am. Soc. C.E 
Consulting Engineer 
Ve N.] 


The WPA and Fees for Consulting 
Architects and Engineers 


ue Eprror: It may be of general interest to the engineering 
fession to know of some of the incidental results of the Work 
(Administration in the State of New York that directly 

affect the profession 
en the policy of the State Administrator, Mr. Lester W. 
at this Administration will not permit the operation of 
) give technical assistance to any municipal engineering 
tural staff, as we believe that any such project would dis 
ivil service employees and encroach upon the field of the 


lting engineer or architect 
\ survey just completed shows that consultants in the up-state 
, have received 169 commissions, and have prepared plans and 
ms for which they have received in fees approximately 


figures do not take into consideration any of the plans 
ifications prepared by the staff of appointive or civil serv- 
lovees of various municipal units 


CLARENCE W, Post M. Am. Soc. C.E. 
Deputy Administrator and Chief Engineer, 
Work Projects Administration of New York State 





Reorganizing Railroads in Bankruptcy 


He Eprror: In these days a sound and equitable plan for 
ganization of railroads in bankruptcy should be of general 
Such a plan must be based upon two principles: (1) a 

“ physical foundation upon which to build a strong new 
inancial structure, and (2) a capitalization upon which an alloca- 


security can be made upon a just and equitable 


t does not conform to these requirements will result 
lt of the reorganized corporations—and proof of this 
in the repeated defaults in former railroad re- 

‘auions, which have ignored these fundamental principles 
pre practice of making a drastic financial plan, before 
ng ind physical foundation, is ‘‘putting the cart before 
ound transportation system cannot be built up in 
y more than can a stable structure be built upon 
Tung sa One of the weaknesses of the present railroad 
nsporta ystem is a large surplus mileage and facilities 
are fiitable and a drain upon the profitable portions of 
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the system. Many railroad bankruptcies have been caused by 
about 20% of useless mileage draining the profits of the remaining 
80%. No financial plan of reorganization will be successful unless 
the ‘‘dead wood”’ is cut out 

This task has not been accomplished by either the managements 
or the protective committees because of the desire to hold on to the 
useless mileage, capitalize it, and build up as large a capitalization 
as possible, regardless of future results. The Interstate Commerce 
Commission has likewise sidestepped this disagreeable duty in the 
plans before it. The Commission’s examiners in their eagerness to 
set up a drastic plan have resorted to the practice of finding ‘‘that 
the stock of the old company has no value.’’ If they were as 
diligent in finding out what portions of the bankrupt system have 
useless and unprofitable mileage, they would find, in many in- 
stances, that the stock, which has been as a whole declared of no 
value, has distinct value on the profitable parts of the system. The 
Commission now has the power and authority to abandon useless 
and unprofitable mileage, and such mileage should not be in- 
corporated into the reorganized system 

Many of the proposed plans of reorganization provide for the 
elimination of all the stock, both preferred and common, of the 
old company, and the equity holders are dispossessed of the right 
to participate in the reorganization. 

A bankrupt system may be composed of a number of mortgage 
sections, each independent and separate entities. Many of these 
sections include portions of the lines which have been operated 
profitably during the depression, some of them even earning their 
fixed charges. On such parts of the system the stock equity has a 
distinct value and is entitled to participation in the allocation of 
new securities and the right to be considered in reorganization 
There are other mortgage sections where operations have resulted in 
the failure to earn any or only a small part of their carrying charges 
It is proposed to wipe out the old stock on the prosperous portions 
of the road and then apply it for distribution among the unprofit- 
able portions, the value of which is even less than the equity 
on the prosperous portions of the lines. 

The only fair and equitable basis of allocating new securities in 
the reorganization of bankrupt railroads is to value each section un 
der separate mortgages on the basis of its earning power. Eliminate 
all unprofitable portions from the plan, then determine the value 
of the remainder and allocate securities on the basis of real value 
The Commission has ample information to determine such values, 
and can readily pass upon the matter of abandonment of un- 
profitable portions of the system. Every mortgage section should 
be treated as a separate entity, and the value of one section should 
not be applied to another section. The equity on an unprofitable 
section may be found of no value, but, if it is found to have a value 
on the prosperous sections it should not be eliminated and its value 
transferred to a security on an unprofitable part of the system. It 
remains to be seen if the Courts will approve the unconstitutional 
and inequitable plans which have thus far been proposed. 

As long as the railroads now in default remain so they constitute 
a cancer in the railroad industry. Nota single Class I railroad has 
been reorganized in the past eight years, because the basic princi 
ples herein proposed have been ignored. The Interstate Commerce 
Commission can reorganize these railroads within a reasonable 
time, if it will exercise its power to do so. If it fails in its duty there 
is only one alternative and that is government ownership, with its 
attendant evils. 

L. C. Frircn, M. Am. Soc. C.E 
Pasadena, Calif 


The Wailuku River Bridge 


To THE Eprror: It is to be regretted that the appearance of the 
very beautiful bridge over the Wailuku River in Hawaii, as shown 
in Mr. Ciufi’s article in the February issue of CrviL ENGINEERING, 
is marred by the failure of the designer to allow for the optical 
illusien, caused by the combination of the curve of the arch with 
the straight floor line. 

It is necessary to test the line of the floor with a straightedge to 
convince the eye that it has not an unpleasant sag. A very con- 
siderable camber would have been necessary to overcome this 
defect, but it would have been well worth while 


J. R. Worcester, Hon. M. Am. Soc. C.E 
Boston, Mass 











Problems in Soil Consolidation 


To THe Eprror: In connection with Professor Kimball’s article 
on “Settlement Studies of Huey P. Long Bridge,”’ in the March 
issue, a possible explanation of the pier movements has occurred 
to me, based on the idea that engineering idealizations of materials 
and conditions must now and then be critically examined, instead 
of being taken for granted as they too often are. 

In the theory of soil consolidation, the idealized material is a 
network or structure of incompressible solid particles, having the 
pores filled with an incompressible fluid. This automatically leads 
to the conclusion that the mass as a whole is incompressible, unless 
there is a change in the amount of fluid contained in the voids. 

Like other engineering idealizations, this one is extremely useful, 
but it is not strictly true. The solid particles are slightly compres- 
sible; the fluid, even if entirely a liquid, is slightly compressible; 
and if the fluid contains some gas, as well as liquid, it is consider- 
ably more compressible. Therefore, in actuality the mass can be 
compressed to some extent without change of fluid content. 

My hypothesis is that, due to the existence of a great depth of 
saturated soil below the bridge piers, these secondary effects, which 
are usually negligible, are so multiplied as to produce measurable 
movement of the piers. In particular, the presence in the pore 
water of a relatively small quantity of air or of gaseous products 
of organic decomposition would make the mass as a whole suffi- 
ciently compressible to account for the observed movements, as an 
effect entirely separate from, and superimposed upon, the settle- 
ments due to straightforward consolidation. 

If this idea is sound, it follows that the readjustment of secondary 
effects will be influenced by the permeability of the soil. As the 
additional water load is imposed by a rise of river level, secondary 
compression will produce a lowering of the piers. However, there 
will also be a tendency for the newly imposed water stresses to be- 
come equalized within the voids of the soil, with a resultant raising 
of the piers due to elastic rebound of the soil structure. The end- 
point, if the water stays high long enough, will be a position slightly 
higher than the original, due to slightly greater displacement of the 
piers. The two tendencies oppose each other, and the relative 
predominance of one or the other will depend on the rapidity of 
readjustment of pore-water stress, which is in turn a function of 
permeability. Therefore, with a highly pervious underground, a 
rise of water level would tend to produce a raising of the piers. 
With a relatively impervious underground, the initial lowering 
would predominate. 

This hypothesis may seem to complicate the situation, rather 
than to simplify it, but at present I cannot visualize the phenome- 
non as anything less than a rather complicated interaction of two 
opposing influences. 

Although the problem is not one of great practical moment, it 
seems worth following through to a complete explanation. It is 
hoped that Professor Kimball will find the opportunity to collect 
similar data from other sources. 


GLENNON GILBoy, Assoc. M. Am. Soc. C.E. 
Consulting Engineer 
Lincoln, Mass 





Eccentric and Oblique Loading of 
Concrete Columns 


Dear Str: In connection with the interesting article by Paul 
Andersen, published in the January issue of Crvi. ENGINEERING 
under the title, ‘‘A Graphical Method of Analyzing Eccentrically 
Loaded Concrete Sections,”’ it is perhaps not superfluous to give 
the following supplementary information. 

rhe problem of eccentric and oblique loading of reinforced con- 
crete columns has been treated in great generality by Prof. A. 
Roussopoulos in the Technical Annals, Athens, Greece, May 1 and 
15, 1933 rhis extensive paper, entitled “General Solution of 
Eccentric Normal Loading of Reinforced Concrete Sections,” is 
written in Greek and contains 12 charts relating to rectangular 
cross sections. These charts facilitate greatly the application of 
theory to practical problems 

A German translation of the part of this paper pertaining to 
rectangular cross sections appeared in Beton u. Eisen for March 5, 


1939, under the title, “Die allgemeine Lésung des Problems der 
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exzentrisch beanspruchten Eisenbetonguerschnitte (Sch icfe Bie. 
gung mit Axialkraft).”’ 

Independently of the above paper, L. T. Evans, M. Am Soe 
C.E., has solved the same problem in a thorough and sy stematic 
manner, in a book to be published soon. In this very compe 
treatise on the subject, there are 98 full-page charts applicabje ;, 
all shapes of cross sections and all loading conditions Being 
dimensionless, they can be used everywhere, whether the English 
or the metric system of units is in use. 


a a 


}| 


A. Froris 
Los Angeles, Calif. 





Closure of Discussion on Engineering 
Enrolments : 


To tHe Eprror: I appreciate the careful reading and thought 
displayed by Mr. Osgood’s discussion (Crvit EnGrveering fo 
December) of my paper, “Professional Standards vs. Mass Prodyp. 
tion in Engineering Schools,”’ in the September issue. The subject 
is an exceedingly difficult one to consider without prejudice. 4). 
though such was the writer’s intention. Mr. Osgood apparently 
perceived this and discussed the article in like fashion, for whic) 
I am deeply indebted. 

Mr. Osgood has correctly interpreted my differentiation betwee, 
the “fundamentals” and the “technics” of engineering. I hasten 
to concur with him that the students should have the fundamen:als 
prior to the professional applications, and teaching staffs shoul 
be commended for placing the emphasis on the “‘routine drill of 
fundamentals” in the four-year curriculum. As suggested by Mr 
Osgood, a three- or four-year science curriculum meeting the ap. 
proval of the engineering profession, followed by two years of in. 
tensive professional training in an engineering school, would 
certainly fulfil the requirements of the “‘liberal’’ as well as the 
‘“‘professional”” advocates, particularly since the additional tw 
years could be omitted by those not interested in a professional 
training. Cooperative arrangements with industry or private 
practitioners during the final two years would aid in properly plac- 
ing graduates interested in the technical fields. With adequate 
advance planning, such a policy would not require any unusually 
difficult changes in the present curriculum, but would have to be 
applied to all institutions at essentially the same time in order 
to become fully effective. 

I would like to take this opportunity to answer the many written 
and verbal comments personally received concerning the article, as 
I believe them to be of general interest. I am sorry that these i- 
dividuals did not utilize the opportunity for discussion offered by 
the Society. In fact, I feel that such an obligation should not be 
dismissed lightly. With the exception of the commendatory ket- 
ters, these comments can be divided into two groups: (1) Thos 
inquiring about the status of the particular school with which the 
individual happened to be connected, and (2) those taking excep- 
tion to my implied objection to the apparent academic policy of 
recommending engineering as a general training. 

To the first I would like to suggest that they might more properly 
be concerned over the rather widespread lack of ability or desir, 
on the part of academic groups, to voluntarily attain and maimtaa 
uniform teaching standards of professional quality. The mere fact 
that teaching conditions in an institution are better than the aver 
age does not relieve the institution or its individuals of the broacer 
professional responsibilities. It is equally true that an institute 
below average should not be criticized, since to my knowledge ® 
specific recommendations for enrolment restriction or sta! s% 
have ever been made. Hence the liberal attitude in the accredits 
of institutions in so far as this is concerned. 

To the second group I wish only to say that | readily anc 
emphatically) admit that an engineering education is 4 goe¢ a8 
eral training. Any work which develops an ability © “™ 
critically may be classified in the same manner. I seriously 
tion, however, if an engineering education should be considered 4 
vocational panacea. 

Georce C. Ernst, Assoc. M. Am. Sec. \* 


Assistant Professor of Civil Engineers 
University of Maryland 
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Spring ‘Vleeting in Kansas City, Mo. 
l. DOr ey 
> coma Hotel Continental to Be Headquarters, April 17-19, 1940 
cab . . . ‘ a 
ee he Program of Meetings, Entertainment, and Trips 
Englist 
RIS 
. . a . 
Opening Session and General Meeting 
t EDNESDAY—Apri 17, 1940—Morning WEDNESDAY—April 17, 1940—Afternoon 
eering , 
8 9:00 Registration James L. FEREBEE, Vice-President, Am. Soc. C.E., Presiding 
lotel Continental is the headquarters for all sessions of SYMPOSIUM ON THE RESOURCES OF THE 
nd th Spring Meeting. MID-CONTINENT AREA (Continued) 
RERING for 
ass Prod 10:00 Spring Meeting called to order by 2:00 Agricultural Resources 
Phe subject N. BerGenbDorPr, President, Kansas City Section, Am, W. A. Cocne., Editor, The Weekly Kansas City Star, 
judi / Consulting Engineer, Kansas City, Mo Kansas City, Mo 
Apparet ¢ Wel 2:30 Water Resources 
, for Addre com : ‘ hae fe 
" Addresses © earns: GeEorGE S. Knapp, M. Am. Soc. C.E., Chief Engineer, 
Lifes Division of Water Resources, State Board of Agriculture, 
a T Response Topeka, Kans. 
; : Joun P, HoGan, President, American Society of Civil . 
ndamet nsers, New York, N.Y. 3:00 Industrial Development 
tals P. E. Tayior, General Industrial Agent, Atchison, 
wee : “ss - Topeka and Santa Fe Railway, Topeka, Kans. 
sted by Mr 
‘ing th 3:30 Mineral Resources Including Gas and Oil 
years SYMPOSIUM ON THE RESOURCES OF THE MID-CONTI- Dr. RaymMonp C. Moore, State Geologist and Director, 
1001, Ww NENT AREA State Geological Survey of Kansas, Lawrence, Kans. 
well a 4:00 Railroads 
litional tw 11:00 Introductory Paper ; page 
si é . . C. E. Jonnston, M. Am. Soc. C.E., Chairman, Western 
professiona Dr. H. A. Burner, Past-President, American Institute { iati ot Deliees Butcatins Chin Il 
or privat Vining and Metallurgical Engineers; State Geologist, RERTETEIION CF AREY SSCS, VERGO, 68. 
operly | Rolla. Mo 4:30 Discussion 
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: me ive DOWNTOWN SKYLINE OF Kansas Crry AIR VIEW OF DOWNTOWN KANSAS CITY 

= Union Station in the Foreground Municipal Auditorium in the Foreground 

eaduy , . “~ . ~ . 

eel ge Dinner, Entertainment, and Dance at Hotel Continental 

y Mert WEDNESDAY—April 17, 1940—Evening 

' 7:00 p.m. 
ng: R. N. BeRGENDOoFF, President, Kansas City Speaker: Hon. Merritt E. Oris, Judge, U.S. District 
. im. Soc. C.E.; Consulting Engineer, Kansas City, Court, Western District of Missour1, Kansas City, Mo 


Tickets for the dinner and evening’s entertainment are $3.00 each. Stu 
dents will be admitted free for dancing upon presentation of student cards 
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Sessions of Technical Divisions 
THURSDAY—April 18, 1940—Morning 
CONSTRUCTION DIVISION SANITARY ENGINEERING DIVISION 
Joun W. Cowper, Chatrman, Executive Commuttee, Presiding 


EARLE L. WATERMAN, Chatrman, Executive Committee, Presji:, 






9:00 Horse and Buggy Days of Bridge Building 
H. S. Tuttock, M. Am. Soc. C.E., President, The Mis 9:00 The Development of a Water Supply for Wichita, Kans 


ourt Valley Bridge and Iron Company, Leavenworth, Kans 
R. E. Lawrence, Assoc. M. Am. Soc. C.E., A 


10:00 Gasoline Pipe Lines—-Design and Construction ; ; * 
pe . : ; , Engineer, Black and Veatch, Kansas City, Mo 
A. H. Rrney, M. Am. Soc. C.E., Vice-President, Phillip 
Petroleum Company, Bartlesville, Okla., and STANLEY : , 
ctreteum Company, Bartlesvill =. 8 a Stam Discussion opened by 
LEARNED, Chief Engineer, Phillips Petroleum Company, 
Bartlesville, Okla P. L. Brockway, M. Am. Soc. C.E., City Engine 


11:00 The Design and Construction of the Kansas City Municipal Wichita, Kans 

















Auditorium ; — . sa 
: SrANLEY LOHMAN, Geologist in Charge of Ground We 
S. J. Cau AHAN, issoc. M. Am Soc. ( E . Supervising Investigations ia Keusas, U.S. Geclenienl Gavia a 
Engineer, Public Works Department, Kansas City, Mo one ‘ 
Discussion 
. ~~ — : 10:00 Developments and Future Problems in Water Supply an: 
HIGHWAY DIVISION Sanitary Sewage in thie Mid-Continent Area __ 
WiiiraM N. Carey, Chairman, Executive Commuttee, Presiding EarNESt Boyce, M. Am. Soc. C.E., Engineer and 
9:00 Developments in Missouri to Cover the Planning Survey rector, Division of Sanitation, State Board of Health 
and Traffic Needs in Metropolitan Areas fessor, Sanitary Engineering, University of Kansa 9:0 
C. W. Brown, M. Am. Soc. C.E., Chief Engineer, State rence, Kans 
Highway Department, Jefferson City, Mo 
. : 5 : Discussion opened by 10:0 
9:30 The Trends of Highway Construction to Meet Traffic 
Growth W. W. Horner, M. Am. Soc. C.E., Consulting Engine 
Cuarves D. Vari, M. Am. Soc. C.E., State Highway Engi Professor, Municipal and Sanitary Engineering, Dep 
neer, State Highway ment of Ciwil En 
Department. Denver. neering, Washing 11:00 
Colo POWER DIVISION University, St 
10:00 Low-Cost Roads to Mo 
Meet Needs of WituiiaM P. CREAGER, Chairman, Executive Committee, Presiding 
Economy in 9:00 Relative Availability, Cost, and Means of Production of 11:00 Development 
Kansas Coal for the Generation of Power Sewage Treat 
' R. B rr us, M C. Y. Tuomas, Chief Engineer, Pittsburg and Midway aa og _ 
Am Ww ( , Male . s : > . r. , 
Hiehwa all ey Coal Mining Company, Pittsburg, Kans Chicago 
State Highway Com 9:30 Discussion opened by ae 
misston, Topeka, G. F. Kier, Consulting Engineer, Mackie Clemens | dies ae 
Kans Fuel Company, Kansas City, Mo CE As : 0:31 
10:30 Soil Studies Applied E L McDona tb, E ficiency Engineer, Kansas City ee al ; “a 
t Highway Con- Power and Light Company, Kansas City, Mo Plant — Design 
struction and 10:00 Relative Availability and Cost of Oil and Gas for the . C Wem 
Maintenance Generation of Power M Am. Sa 
F. V. RBAGEL, E. H. Por, Secretary, Natural Gas Division, American Engineer of 
Engineer of Materials, Gas Association, New York, N.Y. j The Sanitary Disir ' 
State Highway Depart | f Chicaco. Chi VU 
ment, Jefferson ety. 10:30 Discussion 7 > 
Mo 11:00 General discussion of power problems 
11:00 Discussion —_ —_— —_ Discussion 
10:30 
Witty 
9:00 





\FTERN 


KANSAS Ciry STOCKYARDS, SCENE OF A THURSDAY INSPECTION TRIP SHEFFIELD STEEL MILL, TO BE VistrED FRIDAY 















N 
a, Kans 
! 
One or Kansas City’s LARGE GRAIN STORAGE ELEVATORS—TO BE VISITED ON THURSDAY AFTERNOON 
nein S . rr | . - . . 
Sessions of Technical Divisions 
poe FRIDAY —April 19, 1940—Morning 
IOINT SESSION—CITY PLANNING AND STRUCTURAL DIVISION 
> . i Pe i nl y \ ‘(Cc , . + 
Supply and ENGINEERING ECONOMICS DIVISION CHARLES F. Goopricu, Chairman, Executive Committee, Presiding 
. BARTHOLOMEW, Chatrman, Executive Committee, City SYMPOSIUM ON PREPARATION AND RECONDITIONING 
cate Planning Division, Presiding STRUCTURAL STEEL SURFACES FOR PAINTING 
lealth ; é ‘ : . ; ae 9:00 Introductory Remarks 
at ):00 Economic Considerations Involved in the Planning of Cities E. R. Nespuss, M. Am. Soc. C.E., Consulting Engineer, 
Speaker to be announced New York, N.Y. 
00 Comparative Costs to the City for Public Services in New 9:15 Sand Blast Cleaning of Structural Steel 
Versus Old Residential Areas A. B. Davis, Assoc. M. Am. Soc. C.E., Manager, Memphis 
nginer Dopp McHwueu, Director of Research, Department of Plant, Virginia Bridge Company, Memphis, Tenn. 
ng, Ue} nning, City Planning Commission, New York, N.Y 9:35 Flame Cleaning of Structural Steel 
— Sn 11:00 Discussion Freperick H. Dut, Assoc. M. Am. Soc. C.E., with 
= American Bridge Company, Ambridge, Pa. 
HYDRAULICS DIVISION 9:55 Flame Cleaning Equipment and Gases 
F. C. Hutrcnison, Manager, Process Service, Southwest- 
pment Scopey, Chairman, Executive Committee, Presiding ern Division, The Linde Air Products Co., Kansas City, Mo 
ge Treat ae — 
= the Sar 00 A Civil Engineer’s Conception of Turbulence and Its Use 10:15 Reconditioning Surfaces Preparatory to Painting 
District SAMUEL Suutits, Assoc. M. Am. Soc. C.E., Assoctate RB - - re } M — O06. ime Engwneer, (olden Gate 
ago Nic Ruainser, Peed’ Cote Didelen. US. Bas ridge an ighway District, San Francisco, Calif 
Louisville, Ky 10:35 Shop Painting as Protection for Structural Steel 
» see b Dr. C. F. RASSWEILER, Director, Philadelphia Laboratory, 
30 Discussion opened by E. I. du Pont de Nemours and Co., Inc., Philadelphia, Pa. 
W. I , aA Am. So ¢ © >rofessor, idraul ° . 
_ . : : . hy ‘ : paren 10:55 Discussion opened by 
ring, Hydraulic Laboratory, University of Iowa, : " cs 
we City. laws ; JONATHAN Jones, M. Am. Soc. C.E., Chief Engineer, 


\. A. KALINSKE, 


¢ Re seare h 


Assistant Professor, Iowa Institute of 
Iowa City, Iowa. 


0 The Application of Hydraulics to the Determination of 
Runoff from Rainfall, Without the Use of Runoff Coeffi- 
cients 


W. W. Horner, M. Am. Soc. C.E., Consulting Engineer; 
Municipal and Sanitary Engineering, Depart- 
Civil Washington University, St 


Mo 


Engineering, 


10:30 Discussion 


SURVEYING AND MAPPING DIVISION 


WILLIAM | 1eE, Chairman, Executive Committee, Presiding 


9:00 Reconnaissance Surveys 
Roperts, M. Am. Soc. C.E., Assistant Chief Engi- 
York World's Fair Corporation, Flushing, N.Y. 
(0:00 Mapping Program for the United States 


1AM Bowler, M 
Engineer, U.S 
Vashington, D.C. 


Am. Soc. C.E., Hydrographic and 
Coast and Geodetic Survey (Re- 





Fabricated Steel Construction, Bethlehem Steel Company, 
Bethlehem, Pa 
J. G. Macratu, Applied Engineering Department, Air 


Reduction Sales Company, New York, N.Y 
WATERWAYS DIVISION 


Wiiiiam G. Atwoop, Chairman, Executive Commuitee, Presiding 


9:00 Development and Maintenance of a Navigable Channel in 
the Missouri River 
D. R. Nerr, Sentor Engineer, U.S. Engineers, Kansas 
City, Mo. 
Discussion opened by 
GeorGE J. MiLter, Executive Secretary, Missouri River 
Navigation Association, Kansas City, Mo 
10:00 The Effect of Recent Cutoffs and Channel Improvement 
Work on Navigation on the Mississippi River 
G. R. Cremens, M. Am. Soc. C.E., Senior Engineeer 
Mississippi River Commission, Vicksburg, Miss 
Discussion opened by 
G. C. TayLor, General Superintendent, Mississippi Val- 
ley Barge Line Co., St. Louis, Mo 
11:00 Some Modern Developments in Towboats and Barges and 


Their Use on Inland Waterways 
Atex W. Dann, Assoc. M. Am. Soc. C.E., Executive, 
Vice-President Dravo Corporation, Pittsburgh. Pa 
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Inspection Trips for Thursday and Friday Afternoons 


THURSDAY 
Inspection Trips 
Arrangements have been made for a number of inspection 
trips all starting from the Hotel Continental at 1:30 p.m.: 
1. Municipal Auditorium—-Six-Million-Dollar Project 
2. Residential District, passing en route Nelson Gallery 
of Art and the University of Kansas City 
3. Packing House District, passing en route the new 
Kansas City, Kans., Food Terminal 
4. Flour Mills and Elevators 
No charge for these trips 


April 18, 1940 


Afternoon 


1:30 


1 Municipal Auditorium 
A modern convention hall of 32 units affording a range of seat 
ing capacities from 25 to 14,000. Completed in 1936 at a cost of 
Located at 13th and Wyandotte within 
three blocks of 3,000 hotel rooms. Includes huge arena seating 
14,000; a fully equipped theater and music hall; 120,000 sq ft of 
and 25 additional units seating from 25 to 650 


approximately $6,500,000 


exhibit space 


2--Residential District 

The Country Club District in Kansas City comprises 4,000 con 
It is a development which 
began in a year of money panic, 1907. Now it is recognized as one 
of the foremost residential developments in the country, and is stud- 
ied as a model by the subdividers and city planners throughout the 

Its development has been based on progressive ideas of 
of restrictions, of expensive beautification, of cultivation 


tiguous acres of residential property 


country 
land use, 
and scrupulous maintenance of natural beauty, of scientific city 
planning in every phase of building and development, of group 
planning of complete shopping centers and store buildings 


3--Packing House District 

In years of normal supply and demand Kansas City packing 
plants turn out products with a finished value of more than 
$200,000,000. Volume of business is second only to that of Chi 
cago with representatives of each of the ‘“‘big-four’’ packing plants, 
Armour, Cudahy, Swift, and Wilson. In addition to meat, they 
produce bone buttons, shoe leather, soap, animal extracts, and other 
ingredients for medicinal purposes, and an infinite variety of other 
by-products not generally regarded as having their origin in a pack 
ing house rheir laboratories are constantly at work to produce a 
greater utilization of by-products 


4 -Flour Mills and Elevators 

Greater Kansas City, situated at the eastern edge of the coun 
try’s hard wheat producing area, ranks second in the United States 
for flour milling capacity. The combined production of the flour 
mills is 30,000 bbl per day, besides many tons of mill feeds. The 
flour mills include three plants having a productien each of around 
7,000 bbl per day Besides the flour mills there are plants for pro 
ducing mixed feed for livestock, one having a rated production of 
Corn Products Company has one of the 


500 toms per day The 
largest plants in the country for manufacturing starch, syrup, oil, 
and other products 

Kansas City ts the largest hard winter wheat market in the world 
rhis fact has led to the construction of very great grain storage 
facilities Che combined storage capacity of Kansas City elevators 
is around 60,000,000 bu. Elevator “‘A’’ owned by the Santa Fe 
Railroad with a capacity of 10,500,000 bu, is the largest inland grain 
elevator in the world 

Ihe trip to mills and elevators will cover a mill in which the re 
inforced concrete was constructed with sliding forms. A descrip 
tion of this operation will be given on the trip 


FRIDAY- April 19, 1940- -Afternoon 


Inspection Trips ' 
Arrangements have been made for a number of inspect, 
trips, all starting from the Hotel Continental at | 30 p.n 


5a. Kansas City, Mo., Airport 
5+. Water Works 
6. Steel Mill 
7. Power Plants in Industrial District 
8. Cement Mill, Wire Rope Plant, and Oil Refinery, 


No charge for these trips. 


5a—Kansas City, Mo., Airport 

The Kansas City, Mo., Municipal Airport has been built jn a big 
U-bend of the Missouri River and is located just across the riye 
from Kansas City. It is 1'/, miles from the center of the dow, 
town business district. The trip by bus is made in five minyi« 
Its runways and taxiways are of concrete. 

5>—-Kansas City, Mo., Water Works 

The source of water supply ef Kansas City, Mo., is known » 
the North Kansas City Water Purification Works, which was co, 
structed and placed in operation in 1928. Water is pumped f; 
an intake on the river into four clarifying basins, and flows fr 
there by gravity into settling basins, thence on to filters and final 
into a clear well under the filters. The water is pumped fro: 
clear well through a concrete-lined tunnel to a point on the soy 
bank of the Missouri River, where it is divided, part going to 
Turkey Creek high-pressure station, the balance to the East } 
toms high-pressure station 

6-Steel Mill 

rhe Sheffield Steel Corporation, one of Missouri's major ir 
tries, manufactures more different kinds of steel and steel pro 
ucts than any other single mill in the country. Sheffield’s Ka 
City plant covers more than 100 acres. 

7—-Power Plants-—-Kansas City, Mo. 

Northeast Station is the largest plant of the Kansas City Pow 
and Light Company, subsidiary of the United Light and Pow 
Company. It isa modern plant of 170,000-kw capacity, contai: 
five turbo-generators operating at 265-lb steam pressure and 'y 
operating at 1,350 lb. Both coal and gas are used for fuel 

Power and Water Plants —Kansas City, Kans. 

The water and light plants of Kansas City, Kans., are municipa 
owned and are located at Quindaro on the Missouri River 

The water plant consists of 25-mgd filtration plant, low- and hy 
lift pumping stations. A new 25-mgd capacity high-lift pum 
driven by a 2,000-hp motor through hydraulic transmission, 's | 
being erected in a new high-lift pumping station. The two pow 
plants have combined installed capacity of 69,000 kw. The new 
plant has 40,000-kw installed capacity, and is designed for 100, 
kw ultimate capacity 

8—Cement Mill, Wire Rope Plant, and Oil Refinery 

The Missouri Portland Cement Company plant is near Ind 
pendence, Mo., about 14 miles east of downtown Kansas City 
manufactures cement by the “dry’’ process, and has an annua 
capacity of one and one-quarter million barrels. The plant ® 
located in the bluff along the Missouri River and is unique m ta 
its raw materials are secured from the bluff by mining operations 
The plant has two rotary kilns, 165 ft long, with a capacity © 
about 1,750 bbl per day per kiln 

On the trip to the cement mill, opportunity will be given to ve" 
the large Standard Oil Refinery at Sugar Creek and the plant of the 
Union Wire Rope Company in the Blue River bottoms 


1:30 





THURSDAY 


Dinner and Social Evening at Hotel Continental 
April 18, 1940 
7:00 p.m. 


A variety of musical, speaking, and other entertainment has been arranged that prom- 
ises to make this function one of the highlights of the meeting 


Evening 


Tickets are $2.00 each. 
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_’ .= He WILLIAM ROCKHILL NELSON GALLERY OF ART AND Mary ATKINS MUSEUM 
Kt ix 
ih ™“" . . . 
[ :. a ‘ ‘ . 
Entertainment for the Ladies 
: WEDNESDAY April 17, 1940 Starting from the Mission Hills Country Club about 3:45 
; ‘ p.m 
k 2:30 Ladies Luncheon at Hotel Continental, followed by in- Kansas City is noted for its beautiful residential districts 
spection of Nelson Art Gallery and its parks and gardens. Some idea of its charm 
wing the luncheon, the ladies will go on a trip to and beauty may be gained from the illustrations shown on 
Nelson Gallery of Art, starting about 2:00 p.m this page 
. for the luncheon are $1.25 each rickets for the tuncheon and afternoon’s entertainment 
an i #1 50 eac 
. urge for the trip are $1 y) eac h 
z : , . y ; “RR f “4 ¢ ¢ ) 
fu THURSDAY —April 18, 1940 MRIDAL—April 19, 194 
2:30 Ladies’ Luncheon and Bridge Party at Mission Hills 1:30 Ladies’ Tour to Points of Interest in Kansas City 
> Country Club, followed by trip through residential Following a trip to points of interest to ladies the party 
ow and garden districts will visit the University of Kansas City, where tea will be 
gh-lift llowing the luncheon and bridge, the ladies will go served about 4:00 p.m. There will be no charge for 
7 rip through the residential and garden districts, tickets 
v1 be i ia Salita 
for oj 
» finery 
4 An a 
ipa 
ive 
VALLEY PARK OVERLOOKING SKYLIN! RESIDENTIAL GARDEN, Mission HIL_s COUNTRY‘ 
7 Ciup District 


DowNTOWN Kansas CIty 
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Program of Student Chapter Conference 
rogram OF otuden laptel onrerence 
Wednesday Afternoon and Thursday Morning 
WEDNESDAY —April 17, 1940—Morning THURSDAY—April 18, 1940—Morning 
, . : ; , RoBert N. Lorance, President, Missouri School of Min 
9:00 Registration with all other engineers attending the Spring Chapter, Am. Soc. C.E., Presidine 
Meeting 
10:00 Assembly at Opening Session 9:00 Assembly 
9:15 Ethics of the Engineer 
WEDNESDAY—Aprd 17, 1940—Afternoon DANIEL W. Mean, Past-President and Hon. M 
n a , e C.E., Professor Emeritus, Hydraulic and Sanitary 
Jace 2, SOE, Se eee —— Sang? NEE COP, neering, University of Wisconsin; Consulting } 
im. See. C.5., Seseeng Madison, Wis. 
2:00 Session of Student Chapters called to order 10:00 Discussion 
Welcome 10:30 Student Chapter Conference 
LEONARD I. Suroeter, President, University of Kansas Wa ter E. Jessup, M. Am. Soc. C.E., Field Secreta, 
Student Chapter, Am. Soc. C.E Am. Soc. C.E., New York, N.Y. \ 
2:15 The Graduate Engineer’s Immediate Future 11:00 Discussion on the formulation of a Mid-West Conferenc 
E. R. Neepies, M. Am. Soc. C.E., Consulting Engineer, of Student Chapters. s 
New York, N. Y¥ 
; 12:15 Luncheon for Student Chapter Members and Representy. 
2:35 Discussion tives \ 
3:00 The a een of the Multiple-Arch Dam at Pensacola, Faspeascx W. Evsenu., Vice-President, Usitersiy of Ii “ 
— Student Chapter, Am. Soc. C.E., Presiding 
Victor H. Cocurane, M. Am. Soc. C.E., Consulting € 
FEneineer. Tulsa. Okla Tickets for the Luncheon are 85 cents each. ” 


KANSAS Crry’s 6 
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Hotel Accommodations and Announcements 





e certain of accommodations, members are urged to Finance Committee 
urangements for rooms at least a week in advance C. A. Haskins. Chairman 
7 Meeting, paying for the rooms in advance for at least FE. K. Car TER, ae, 
riod for which they expect to be in Kansas City A. E. BaRNES A. L. MULLERGREN 
Continental is the meeting headquarters and, it is H. J. MassMAN, JR . WM Beace 
e able to care for all who attend si rats 
Hotel Rates Entertainment Committee 
SINGLE Rooms Dovuste Rooms R. P. Woops, Chairman 
S. J. CALLAHAN, Vice-Chairman 
9 With Without With Without O. L. Davis E. E. Howarp Wo. M. SPANN 
Bath Bath Bath Bath ae ay a oe : 5 Mie’ Mectkce ae 
$2.50 uf $3.50 uy H. H. Fox A. F. Sacus E. M. Stayton 
$2.50 up 3. 1) up " or. . . . 
3.00 up 4.50 up J. Q. A. GREENE lr. D. SAMUEL lr. J. STRICKLER 
2.50 up $50 up 
. ~ =p : ~ up Transportation Committee 
o » up o up 
2.00 up 3.00 up A. N. MircHe.i, Chairman 
, 2.00ap $1.50 up >. OO up $2.00 up G. G. McCaustLanp, Vice-Chairman 
end the Spring Meeting are requested to register H. 5. ALLEN C.B KIMBERLY 
ly upon arrival at headquarters. Special badges and J. R. CROCKER D. H. McCoskkgy 
Conference vets will be obtained at the time of registration. W. R. FITHIAN RAY MCFARLAND 
GorRDON HAMILTON R. D. McKim 
R Local Sections Conference, Tuesday, April 16, 1940 R. B. Houston R. R. RIsInG 
epresents , ‘dine ; al rc 
. P 4 ference of representatives of Local Sections will meet at A. H. Jews H. W. Smirn 
. fuesday, April 16, 1940, at the Hotel Continental. C. D. WurIrmire 
Vf wram will schedule topics of professional rather than 
cal interest, in which all representatives are expected to Reception Committee 
rv, " \ll members of the Society are welcome to attend. O. A. ZIMMERMAN, Chairman 
Order All Tickets in Advance N. T. Veatcnu, Jr., Vice-Chairman 
I ler tickets in advance not only will be saved V. R. Andrus J. L. HaRRincton 
Viembe ot - “Kets re ~e { 4 y > Save , . ‘ 
canes we filees - r bad senile. ot a vi ~ ca O. W. J. ANSCHUETZ G. C, Haypon 
elay by having tickets and badges awaiting the arrival a . t Benoe » © ewes 
eadquarters, but they will assist the committee greatly by giving “Ve eo H. F. Juenost 
ivance inform ide it in concluding arrangements. > ae Ga ae” 4 syeten 
uivance information to guide it im comchading arrange . W. H. Boster K. H. Larkin 
See page 30 of Advertising Section for Ticket Order Blank. T. J. Casmeann J. V. McKinney 
; Information H. H. CARROTHERS C. L. METZLER 
’ T ‘ere y fuRRRT r ’ > 
\ registration desk will be provided in the headquarters hotel A. T. Ct — Everett W. Murray 
ee : , , oe . J. P. EpstrRanp R. L. RUPLEY 
issist visiting members in securing desired information about >. Meee \ F Sc 
ity. At the registration desk a card file of those in attendance C S mor ar ‘ Cr sits ag 
will be maintained, with information as to Kansas City addresses. ys yaa enue a yeaa 
BARCLAY GREENE C. R. VAN ORMAN 
Entertainment for the Ladies H. L. HANDLEY R. W. WapDDELI 
\ttention is directed to the entertainment provided for the 
udies. It is expected that they will participate with the members Ladies Entertainment Committee 
nany other features of the program in which they are interested. Mrs. Joun CoLemaNn LONG, Chairman 
Student Luncheon and Conference Mrs. ASHLEY B. Tay.Lor, Vice-Chairman 
Wednesday and Thursday, April 17 and 18, 1940 Mrs. R. N. BeRGENDOoFF, Vice-Chairman 
Members of Student Chapters are invited to participate in all : Mrs. Sam J. CALLAHAN, Secretary 
nts of the Spring Meeting. Particular attention is called to Mrs. O. W. J. ANSCHUETZ MRs. CHARLES A. HASKINS 
e Student Conference on Wednesday and Thursday, the luncheon MRS. Nep AsHToN Mrs. Frep R. Hoover 
. " . S 7 7 - . . . r ry 
| Thursday, and the special price for students for the Wednesday Mkrs. E. W. BACHARACH Mrs. Jos. W. Ivy 
ning’entertainment. Mrs. ALFRED E. BARNES Mrs. CLARK JACOBY 
Y Mrs. Cary BARNEY Mrs. G. G. McCaustTLANp 
Local Section Officers Mrs. E. B. BLACK Mrs. R. E. McDoNNELL 
R. N. BERGENDOFF, President Mrs. J. FRED BROWN Mrs. ANSEL N. ee 
F. M. Cornrezyou, First Vice-President Mrs. E. KEMPER CARTER 109 ARTHUR 1. CULL SROREN 
Wm. M. SPANN, Second Vice-President Mrs. FRANK M. CorRTELYot Mrs. RoBERT S. PATTERSON 
W. G. Fower, Secretary-Treasurer Mrs. Davip M ; Dopps Mrs ROBER1 L RUPLEY 
§ . f ; Mrs. ArtHUR C, EvERHAM Mrs. Ws. M. SPANN 
xecutive Committee Program Committee Mrs. E. L. Fiipy Mrs. Tuos. J. STRICKLER 
A.C. Evernam, Chairman E. B. BLack, Chairman Mrs. WARREN G. FOWLER Mrs. N. T. Veatcu, JR 
a B. Tavior, Vice-Chairman E. E. Howarp Mrs. HERMAN H. Fox Mrs. E. P. WEATHERLY 
F.M. Cortetyot Wm. M. SPANN Mrs. BARCLAY GREENE Mrs. EpMUND WILKES, JR. 
; . Mrs. J. Q. A. GREENE Mrs. Rospert P. Woops 
Reservation Committee Mrs. C. S. HARPER Mrs. O. A. ZIMMERMAN 


I DMUND WILKES, JR., Chairman 





N. L. Asnron, Vice-Chairman The wives of all members of the Local Section will act as As 

iM R. G. KINCAID J. T. REYNOLDS sistant Hostesses 
R. S. PATTERSON C. S. TimaNus The program as a whole has been prepared under the direction 
of the Spring Meeting Committee, composed of JAMES L. FEREBEE, 
Publicity Committee Vice-President, Am. Soc. C.E., Chairman; and Louis E. AYRgs, 
Ss. W. Ivy, Chairman W. W. DeBerRarp, and Ropert B. Brooks, Directors, Am. Soc. 

W. Bacnaracn, Vice-Chairman oe 

W. G. FowLer Jos. SORKIN Please call on the Local Committee on Arrangements or on the 


R. E. McDonneti Wma. M. Spann __ Secretary’s office for any service desired 



































SOCIETY AFFAIRS 
SOCIE'T / | 
Oficial and Semt-Official 
lf reema n Schxc la rsh Ip ( Yttered This 8. No loans will be made outside the continental | Stai. 


Year for American Study 

\ NNOUNCEMENT is made by the Society that the Freeman Travel 
ing Scholarship in hydraulics, awarded in the past for work abroad 
given this year for study in the laboratories of the 
Applications for the award will be received up to 


is to be 


only 


United Stats 


Tune 15, and the selection will be made by the Committee on the 
Freeman Fund on or before July | 
Applicants for the scholarship must be American citizens be 


tween 24 and 35 of age They must have graduated from a 
hnical school of recognized standing, and should have the pro 
fessional status of Membership in the Society is 
considered advantageou 
grounded in mathematics and the mathematical treatment of hy 
hey should preferably have had experience in 


veal 
te« 
a junior teacher 
In addition, applicants should be well 


draulic problem 


hydraulic design and construction. Further details as to qualifica 
and method for making application can be secured from 
Society Headquarters on request 
Dh omrmitt pointing out that there are a number of out 
tanding hydraulic laboratories in this country that a student may 


profitably visit ites that the recipient will be permitted to select 
his own itinerary, subject only to committee approval 

[fhe Freeman Scholarships were made possible through the 
generosity of the late John R. Freeman, Past-President and 
Honorary Member of the Society. This year the fund will permit 


an allowance of $2,000, of which $00 will be made available on 


award of the scholarship, and the balance in eight monthly install 
ach 


ments of S200 « 


. 


Lending Service Extended by Eng 
neering Societies Library 


[HE NEW RULING of the Board of the Engineering Societies 
Library will be of interest to members in that it further extends the 
services the Library is prepared to render to engineers. In the past 
volumes—duplicat« 

been availabk the Library. By the 
all members in good standing of the four Founder Societies are per 
a nominal charge, from the general col 


rhe same privilege is extended to 


hundred copies have 


new ruling, 


only five or Six 


SOTTIC 
for loan outside 
mitted to borrow books, at 
lection of some 150,000 items 
non-private and non-commercial libraries 

The new lending rules in full are as follows 

l Volumes from the Library’s general collection will be lent 
only to members in good standing of the Founder Societies (the 
Society of Civil Engineers, the American Institute of 
Metallurgical Engineers, the American Society of 
Mechanical Engineers, and the American Institute of Electrical 
Engineers), and to non-private and libraries 
Volumes from the duplicate collection will be lent to any person 
to the satisfaction of the 


American 
Mining and 


non-commercial 
establishing his responsible character 
Director 


2. Volumes declared by 
ence books will be lent only after approval by the Executive Com 


the Director to be rare books or refer 


mitte 


Serial publications will be lent only after they have been 


bound 
t+. A minimum charge of fifty cents per volume, which includes 
for to the borrower, will be made to 


all persons 


expense insurance and postage 


5 For each volume retained by the borrower longer than one 
week, a rental of five cents per day will be charged 
6. No volume from the Library's general collection will be lent 


for a period longer than ten days plus time for transit to and from 
the borrower, except with specific approval of the Executive Com 
mitte 

No individual may have than three 
and no library may have 


volumes on loan in 
than five 


more 


his name at any one time more 


volumes on loan in its name at any one time 





and Canada 
Requests for loans should be addressed to the Engineer; 
Societies Library, 29 West 39th Street, New York, N.Y. Memb, . 
are asked to give their society affiliation when writing about 
As in the past, the Library is equipped to furnish phot 





loans 


OStats 


black-on-white prints, or microfilm copies of material in its col, 

tions. The price of photostats (negative prints) is now 3 cents M 
print, including postage. A discount of 5 cents a print can ty g 
tained on personal orders by members of the Founder Societies wh y 


mention their society affiliation. Positive prints can also be sy 
plied, at a charge of 30 cents per print in addition to the cost of + 
Microfilm copies can be had at a cost of 4 cents ; 


negative to 
exposure (usually one page), with a minimum charge of $1.25 = 
volume or piece. Although for obvious reasons this copying servic: 
is confined to Library property, where possible the Library wi 
endeavor to secure copies for members from other libraries. or y 
refer them to places where such copies may be had 

For the benefit of members who wish to photograph n 


the Library, a copying stand is available for use with the men 


laterial 


own Camera 


y y ° 
Venezuela Welcomes President Hogan 

THE ENTHUSIASTIC welcome accorded him by Venezuelan ex 
neers and the press well nigh turned a recent business 
round of social engagements for John P. Hogan, President of | 
Society. Outstanding among the formal entertainments were tw 
banquets held in his honor—the first given on February 
Venezuelan members of the Society, and the second on Mar 
by another group of Venezuelan engineers. Also, during his vis 
Colonel Hogan was received formally by the President of the | 
public, and by the Minister of Public Works and other goverm 
officials 

Arrangements for the banquet of February 24 were largely ir 
hands of Dr. Enrique Jorge Aguerrevere, Minister of Public Work 


trip in 


R Por 


Dr. Francisco J. Sucre, Director of Communications; Dr. Ju 
Francisco Stolk, Director of Hydraulic and Sanitary Works; | 
Carlos Luis Ferrero, Inspector General, Department of Publ 
Works, and Director of Irrigation; and Dr. Gabriel M. Disa 


Chief of the Division of Sewers. All these men and the guest 


honor were accompanied by their wives, as were Dr. Eduardo Vill 
Knappen, Gerald 1 


nueva and Messrs. Theodore T McCart 


ol 
With i 
Ai jd 
ai 
y 
\ 
Blank 
—— 
1 0tal 


A Part or Caracas, CAPITOL OF VENEZUELA 
V. de Chelminski, L. A. Lovell, and G. Amberg Also presen! v4 
Mr. S. T. Drew and Miss Drew, Mr. E. V. Barret and Mt i 
Misses McBride and Maria Cristina Vivas Perez Ps 


Anglade, J. M. Ibarra Arezo, and A. Duarte Level, 4! -* 
Geo. C. Bunker, G. A. O’Connor, D. A. Dunkle, J. B. ! i, J. ™ 
Bayot, J. A. Jove, E. Blackie, L. P. Frate, F. Levy 

Butters 





No. 4 


nquet given by Venezuelan engineers on March 4 Dr. 
in, in proposing a toast to Colonel Hogan, said: “We 
this meeting a sign of friendship and appreciation and 
iken this opportunity to send to the North American 
rough Colonel Hogan, as one of their foremost repre- 
ur message of good will together with an invitation for 
oration in the future, between the professionals of both 
and southern continents of this peaceful hemisphere.”’ 
m and Perisphere of the New York World’s Fair fol- 
| Hogan south, turning up at this second banquet in 
a huge floral decoration. Present at the event were 
\guerrevere, Fco. J. Sucre, A. Vegas, J. Sanabria, L. 
Vidal, E. Vidal, A. Alem4n, Isaac Pérez, A. Sosa, E. 
Gutierrez, E. Stolk, J. Elguezabal, J. Croes, J. Bayot, 

F. Ayala, A. G. Otero, E. Loyn&z, L. Chataing, C. 
Dominguez, A. Ponte Valery, McCarthy, Lovell, 
Chelminski, W. Stone, Fco. Acevedo, J. Vicentini, P. 
ivarro, R. Rodriguez V., A. Paul, and A. Marsal Z4rraga. 
in interview published in El Untversal, Colonel Hogan 
rtunity to reply publicly to the greetings of Dr. Ale- 
pressed the belief that the European war “‘has created 
lidarity among the nations of America,’’ and thanked 
lan engineers—‘‘in my own name and in the name of 

: \ for the cordial reception. 


—— -—_— 





\\inutes of March Society Meeting 


SLY announced, a meeting of the Society was called 
1940, at Headquarters, for the purpose of canvassing 
proposed amendments to the Constitution. The 
iulled to order by President John P. Hogan, who ap- 
ollowing members as a committee of tellers to conduct 
William H. Yates, chairman, William Allen, David 

Ir., C. L. Dalzell, S. J. Harwi, William S. LaLonde, Jr 
5. Murphy, Benjamin Schwerin, Alan Lee Slaton, and 
E. Boesch. Following the canvass, Chairman Yates of 
Committee reported the results as noted in full in the 
There being no other business, the meeting was 


Report of Tellers on Constitutional dmmendments 
Re “ Article 1V—Dues’” (Proposal No. 1) and 
“Article X—Ammendments”’ 
(Proposal No. 2) 
March 20, 1940 
f Civil Engineers 
ippointed to canvass the Ballot on Amendments to 
10on report as follows: 
of ballots received 9,331 
luded from the canvass: 


mbers in arrears of dues 22 
ut signature 12 
gible signature ] 
ts not canvassed 35 
anvassed 9,296 
Proposal No. 1 
404 
4,305 
5 
3 
i 4,717 
ted on Proposal No. 1 (Yes or No) 4,709 
3,140 
2,736 


Proposal No. 2 
3,669 
901 
5 


4 


4,579 
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Total votes counted on Proposal No. 2 (Yes or No) 4,570 
Required to carry } O47 
Carried by 629 


Respectfully submitted, 
WiiiiaM H. Yares, Chatrman 
William S. LaLonde, Jr. Alan Lee Slaton 
C. L. Dalzell David G. Baillie, Jr 
George S. Murphy S. J. Harwi 
Benjamin Schwerin William Allan 
Clarence E. Boesch 


The J. Waldo Smith Fellowship 


Tue J. Waldo Smith Fellowship in Hydraulics is available for 
the year September 1, 1940, to September 1, 1941. This fellow 
ship carries $1,000, of which $600 is the stipend of the fellow with 
as much as necessary of $400 to cover the cost of materials and 
equipment to the laboratory where he is located. These materials 
and equipment will become the property of the laboratory at the 
end of the fellowship term 

This fellowship is limited to those universities and colleges, 
hereinafter called institution, at which a Student Chapter of the 
American Society of Civil Engineers is established rhe fellow 
must be between 21 and 27 years of age and be a Junior of the 
Society; he must be recommended and sponsored as hereafter 
provided. 

Applications for this fellowship should be the 
Secretary of the Society by the appropriate officer or head of the 
department of engineering, who should submit the names, records, 


addressed to 


and photographs of the candidate or candidates he recommends 
and sponsors. The application should also be accompanied by a 
statement describing the laboratory facilities available in sufficient 
detail to govern the committee in its decision 

The fellow must devote at least one half of the entire year to the 
problem which the committee will assign rhe remainder of his 
time may be devoted to securing collegiate credits, and the time 
devoted to the assigned problem may be counted as he may arrange 
with the institution. Just before the end of the year, the fellow 
shail submit to the committee a complete report, analysis, and dis- 
cussion of his work. This report may also serve as his thesis and 
may be published, in whole or in part, with the appropriate 
acknowledgments approved by all parties, including the fellow, 
the institution, and the Society 

As above indicated, it is the intention that the committee shall 
select for this award both the fellow and the institution, emphasis 
being placed primarily on the qualifications of the fellow including 
his record, his qualifications, and his promise for the future. Due 
but not controlling consideration will also be given to the equipment 
and facilities available at the institution. 

This fellowship is restricted to study in the field of practical hy 
draulics as distinguished from the purely theoretical approach. To 
this end, emphasis will be placed on experiments designed to further 
knowledge of the laws of hydraulic flow rather than to the type of 
research which proceeds with mathematical analyses on the basis 
of premises of unknown validity. The essence of this procedure 
is to test current assumptions and to develop a better understand 
ing of hydraulic flow in general. This line of approach was a char 
acteristic of the great success of the founder of this fellowship, whose 
generosity has made it available. It is thus appropriate that the 
methods he followed should be developed and extended. 

The committee now considers that the problem assigned for the 
coming year will be that stated below, but will be glad to receive 
suggestions of other problems which may be submitted with the 
application 

Problem. The determination of the extent to which entrained 
air is carried along by water in a circular pipe laid on a down grade. 
The pipes should range through a variety of sizes from about 6 in 
up, and the effect should be studied of the variation (a) in the 
diameter of the pipe, (6) in the slope of the pipe, (c) in the roughness 
of the pipe, (d) in the velocity of flow, (e) condition of partial 
vacuum, (f) method of mixing, as by free fall and over the high 
point in the line, and a hydraulic jump within the pipe. 








te 


** 
te 


The problem is one of practical importance in determining the 
necessity for the installation of air valves, their type and size 
No applications will be received after July 1, 1940, and the award 
will be made as soon thereafter as possible. The committee is em- 
powered to reject all applications 
CoMMITTEE ON J. WALDO SMITH FELLOWSHIP 
Roger W. Armstrong 
C. M. Allen 
Karl R. Kennison, Chairman 


Addenda to Report of Special Com- 
mittee on Hydraulic Research 


Cue Sixtu Annual Report of the Special Committee on Hydrau- 
lic Research was published in the March issue of Crvit ENGINEER- 
ING. Not available for inclusion at that time was the diagram re 
produced here illustrating the data being secured in Project 67-a, 

Conversion of Kinetic to Potential Energy in Expanding Con- 
duits."’ In this diagram the values of £,, the total energy due to 
the turbulent velocity fluctuations, and £,,, the total kinetic 
energy due to the mean velocity, are for a discharge of 0.082 cu ft 
per sec. It will be noted that the value of E, reaches a maximum 
of 30% of E,,. During the past year J. M. Robertson, Jun. Am. 
Soc. C.E., has assisted in analyses of data from this project 
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VARIATIONS OF ENERGY ALONG EXPANDING CONDUIT 








The committee wishes to acknowledge the continuing financial 
support of the Engineering Foundation for the various research 
projects under its sponsorship, in addition to support from the uni- 
versities themselves 





Further Analysis of Factual Survey 


A report on the ‘Factual Survey of Members’’ conducted in the 
summer of 1939 was published in “ Civil Engineering” for February 
1940. E. P. Goodrich, formerly chairman of the Society's Committee 
on Salaries, has since made the following additional analysis of data 
from the nearly 8,000 returns 


A FURTHER ANALYSIS has been made of the data secured in the 
Factual Survey of the membership of the American Society of Civil 
Engineers as of the year 1938, with reference to the salaries reported 
by the men who occupied the positions at each age who were at the 
top of the lowest 10%, 25%, 50%, 75%, and 90%, respectively. 
These data have also been compared with the report of the U.S 
Department of Labor as to ‘Income and Earnings in the Engineer- 
ing Profession” for the years 1929, 1932, and 1934 

According to Serial No. RSS8 of the Department of Labor, 
Bureau of Labor Statistics, the incomes of the above percentiles 
were highest in 1929 and decreased in approximately uniform ratios 
to 1932 and 1934, being lowest in the latter year for the three years 
studied rhe Labor Department figures used for comparison in- 
clude the annual earnings for 30,032 engineers in all branches of the 
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profession. Specific figures are given in Table V of the report 
cited for varying ages and age groups 

The data as to the earnings of the 8,000 (approximate) members 
of the Society who reported, were analyzed for each individya! age 
from 21 to 75, inclusive, and for all ages above 75 in one group 
For all ages the incomes reported by members of the Society for the 
year 1938 were higher than were those reported by the Labor De. 
partment for the year 1934. This was also the case with reference 
to the year 1932 except for a few ages from about 27 to 30 for the 
75% man, and from about 25 to 40 for the 90% man, but even the 
differences at those ages were generally less than $100 per year. 

Comparing the 1938 earnings of members of the American Society 
of Civil Engineers with the earnings of all engineers for the year 
1929, however, the 1929 figures were higher than those for 1939 
except for men over 50. As to the latter, there was Practically ee 
difference except that the 90% men earned more in 1938 than in 
1929 for men above 65. 

The following table gives the figures for the members of the 
American Society of Civil Engineers for five-year age intervals fo, 
each of the percentages mentioned above, with a very few slight 
adjustments to smooth the curves. 


EARNINGS OF REPORTING MEMBERS OF THE AMERICAN Society op 
Civic ENGINEERS FOR 1938 For GIyEN AGES AND PERCENTILEs 


AGE 10% 25% 50% 75% 9% 
25 800 1,300 1,700 2,000 2.200 
30 1,700 2,000 2,400 2,706 3,100 
35 2,300 2,600 3,100 3,600 4.500 
40 2,600 3,100 3,700 4,600 6,000 
45 2,700 3,400 4,200 5,400 7,600 
50 2,900 3,600 4,600 6,100 8,000 
55 2,700 3,700 4,900 6,800 10,000 
60 2,500 3,600 4,900 7,500 11,000 
65 2,200 3,500 5,000 8,500 12,000 
70 1,500 2,500 5,000 7,500 10,000 





Southeastern Conference of Student 
Chapters Convenes 


On Marcu 13 and 14 the University of Alabama Student Chap 
ter, with the assistance of the Chapter at Alabama Polytechnic 
Institute, was host to the Southeastern Conference of Student 
Chapters at Tuscaloosa, Ala. About 70 students were present from 
six Chapters—Alabama Polytechnic Institute, Georgia School of 
Technology, University of Alabama, University of Florida, Univer 
sity of Kentucky, and Tulane University. Faculty advisers, con 
tact members, and officers of the Alabama Section met with the 
students and rounded out a very satisfactory attendance 

Following registration early Wednesday morning, the delegates 
took advantage of the ‘‘open house’’ engineers’ exhibit held in the 
new engineering building at the University of Alabama. At noon 
there was a luncheon followed by an inspection trip to the Gulf 
States Paper Mill. Later in the afternoon the students gathered 
for an informal tea dance, one of the features of the traditional 
“St. Pat’s Day” celebration, while the Annual Engineers’ Ball 
climaxed the day’s activities. 

Thursday the conference got into full swing, with A. C. Polk, 
Director of the Society, making the first address. Colonel Polk's 
subject was ‘“‘What I Expect of a Young Engineer.” During the 
technical session that followed five student papers were presented 
the speakers being W. E. Blessey and William Tompkins, of Tulane 
University; H. J. Weaks, of the University of Kentucky; Harold 
Sullivan, of the University of Florida; and Robert Dees, of Ala 
bama Polytechnic Institute. Walter E. Jessup, Field Secretary 
of the Society, then commented on the fact that for five successive 
years the Tulane Chapter has won the President's letter of com 
mendation and suggested that the group try to find out just how 
Tulane did it. An hour’s profitable discussion of Chapter pre 
grams followed. 

At one o'clock about 75 sat down to a formal luncheon at 
McLester Hotel. The toastmaster—E. B. Davis, of the Univer 
sity of Alabama Chapter—had provided himself with 4 fund of 
stories that turned the meeting into a tall-story-telling convent” 


Lie 


Each delegation—the University of Kentucky with 14 represe® af 

tives had the record—was presented with a token of the estec™ 

the University of Alabama Chapter. i 
roup pnotv 


The afternoon session began with the taking of a & : 
graph on the library steps, after which there was an acer ™ 
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vil Service for Engineers.’’ This was given by D. H. 

rict engineer for the Water Resources Branch of the 

vical Survey. The technical session was then resumed, 
lowing students read papers: G. S. Murphy, of Ala- 
chnic Institute; A. R. Morgan, of the Georgia School 

gy, and C. C. Davis, Jr., of the University of Alabama 
if judges consisting of Director Polk, G. J. Davis, Jr., 

Garrett announced the winners of Section prizes. The 
f $15 went to A. R. Morgan for his paper on ‘The At- 
ize System”"’; second prize of $10 to C. C. Davis, Jr., 

ron ‘““The Tuscaloosa Lock and Dam”’; and third prize 
Blessey for his paper on ‘“‘The Bonnet Carré Spill 
|. Weaks received honorable mention for his paper 

e Engineer in Soil Conservation Service.’’ Messrs 
More Davis have been employed on the projects they wrote 
' their papers were more than mere reiteration of an 


rence closed with a business meeting, at which it was 
hold the next Conference in Atlanta as guests of the 
School of Technology. The officers selected for the coming 
R K. Browning (University of Kentucky), president; 
University of Florida), vice-president; and H. C. 

" ; Georgia School of Technology), secretary-treasurer 


1940 Year Book to Be Distributed 
with April ‘Proceedings 


Part 2 of ProceEepINGs, the 1940 Year Book of the 
be mailed to the membership on April 15. ‘It incorpo- 
ctions in position and address reported by members 

t of February. The personnel of Society committees, 
of Local Sections, and other general information, how 

ive been corrected up to March 1. 

at and arrangement, the new book follows the style of 
preceding issues. The policy adopted in 1938 of including in 
Year Book the Annual Report of the Board of Direction has 
ued. Increase in membership and other general in 
will account for approximately thirty additional pages 


i 





Three Months Left for Mead Prize 
Entries 


NCE AGAIN Juniors and students are reminded that July 1, 1940, 
end of the first competition year for the newly established 
Mead prizes for the promotion of the study of ethics 
\s previously announced, for Juniors the topic is “Ethics for Sales 
Engineer for students, “Ethics for Engineering Students.” 
um length of paper is 2,000 words 
the rules, as published in the November 1939 issue of 
‘GINEERING, papers to be considered for the award must 
presented before a Local Section, a Local Section Confer- 
nee, a Student Chapter, or a Student Chapter Conference. It is 
on, however, that any Junior or student should be 
competing on account of inability to present his 
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paper in person or in full before such a group, and it will be deemed 
sufficient if the paper is read by a substitute, or presented by title 
only. In fact, it is expected that several of the papers submitted 
will fall in this category 


| 


Junior Interest in Local Sections 


CONCERN over the lack of Junior interest in Local Section affairs 
is expressed editorially In a recent issue of the Georgia Section News 
It is pointed out that in the Atlanta area the proportion of 
Juniors to total membership is only about 16%, as against 25% 
for the Society as a whole, so that ‘‘for some reason the Atlanta 
area is not getting its proper share of Juniors.’’ Moreover, no 
Juniors attended the January meeting of the Section, and only one 
was present at the February session 

“Thus it seems,’’ continues the editorial, ‘that in Atlanta the 
Society is not interested in the Juniors nor the Juniors in the 
Society. This is a sad state of affairs which should be corrected if 
correction is at all possible The whole question is certainly 
deserving of careful consideration 

“It would appear that with an active Student Chapter at 
Georgia Tech there should be several new Juniors each year. It is 
true, of course, that many of the Tech men leave the state upon 
graduation. However, there are many who remain in Georgia and 
the Atlanta area. Is the Georgia Section falling down in its re 
sponsibility to the Student Chapter? 

“The non-attendance of Juniors at the regular meetings of the 
Section is difficult to account for. Several find it impossible to at 
tend luncheon meetings and others apparently feel that the Sec 
tion is controlled by a clique of old friends who care little about the 
Juniors. Perhaps an occasional evening meeting or program put 
on by the Juniors might help the situation.” 

The Georgia Section has taken the first step in solving the 
problem by outlining it frankly to its entire membership, and by 
putting its finger on a number of possible causes. Perhaps there 
are other Sections with similar difficulties, and certainly there are 
still others that have already found an answer meeting at least 
their own needs—that is, an answer other than the “Junior Forum” 
idea, which might be difficult of application with a total of only 15 
Juniors within easy reach of the meeting point Discussions of 
successful approaches to the problem should be of value, and will 
be welcomed in future issues of Crvit ENGINEERING 





Appointments of Soctety Representatives 


DupLey T. CORNING and FrRANcis P. Witmer, Members Am. Sox 
C.E., have been appointed Society delegates to the annual meet- 
ing of the American Academy of Political and Social Science, to 
be held at the Bellevue-Stratford Hotel in Philadelphia, April 12 
and 13. 


JoHN DE N. Macomps, Assoc. M. Am. Soc. C.E., has been ap 
pointed to represent the Society at the ceremonies presenting 
the Washington Award to Daniel Cowan Jackling at the Drak« 
Hotel in Chicago on April 15 





P LE COMPOSITION AND CONCENTRATION 
IRRIGATION WATER 


Pp A elley 


on the salinity of irrigation water 


REPORT OF THE COMMITTEE ON FLOOD 


NTROI 


| of methods of correlating data, with special 
ydrometeorological studies, floods in close suc- 
| tical methods, inventory of flood data, recent 
| cooperation between agencies, and floods 
| See February ** Forecast.’ ) 


Forecast for April ‘Proceedings 


DesicGN oF HINGES AND ARTICULATIONS IN 
REINFORCED CONCRETE 
By George C. Ernst, Assoc. M1. Am. Soc. Cl 
Treatise on Mesnager and Considére 
** Pro cedinas ny 


joints, originally 


planned for February 


PROGRESS REPORT OF THE COMMITTEE ON Oxy- 
GEN CuTTriNG (FLAME CUTTING) OF 
STRUCTURAL STEEL 

Review of the Welding Research Committee's ‘Survey of the 
Literature,” with six conclusions pertaining to welding 
practice. 

















clude the annual earnings for 30,032 engineers in all branches of the 
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American Engineering Council 


The Washington Embassy for Engineers, the National Representa- 
tive of a Large Number of National, State, and Local 
Engineering Societies in 40 States 





Doctors Hep Supyect To Anti-Trust Laws 


IN A DEctsION of fundamental interest to all professional men, 
the Court of Appeals of the District of Columbia recently ruled 
that the prohibitions against acts in restraint of trade in the Sher- 
man Act are applicable to the medical profession and, by implica- 
tion, to organized action by members of all other professions as well. 

The case arose out of the opposition of the American Medical 
Association, the Medical Society of the District of Columbia, and 
certain other organizations and individuals to the Group Health 
Association, a cooperative the members of which paid regular dues 
into a fund used to defray their expenses for medical care and 
hospitalization. The medical societies, it is charged, conspired to 
prevent the successful operation of this plan by forbidding mem- 
bers to affiliate with this plan, upon penalty of expulsion, or to 
serve as consultants to doctors so affiliated. They are further 
alleged to have obstructed the admission of Group Health patients 
into local hospitals, 

In December 1938, a federal grand jury returned an indictment 
charging conspiracy in restraint of trade on the ground that these 
actions constituted a violation of the anti-trust act. In July 1939, 
the indictment was dismissed by the District Court on the ground 
that the practice is not a “trade” within the meaning of the act. 
It is this decision that has now been overruled in a unanimous 
opinion by a three-judge Coust of Appeals. An appeal to the U.S. 
Supreme Court for a final determination of the issue is anticipated. 

Certain significant quotations from the 16-page opinion are: 

“The common law governing restraints of trade has not been con- 
fined, as defendants insist, to the field of commercial activity 
ordinarily defined as ‘trade,’ but embraces as well the field of 
the medical profession . . .. We must hold that a restraint imposed 
upon the lawful practice of medicine . . . and of a lawful organization 
for the financing of medical services to its members, is just as much 
in restraint of trade as if it were directed against any other oc- 
cupation or employment or business . i 

“Defendants say that what they are charged with doing amounts 
to no more than the regulation of membership in the society and 
the selection of the persons with whom they wish to associate; 
that under their rules disobedient members may lawfully be dis- 
ciplined . . . . We recognize that in personal conduct and in pro- 
fessional skill the rules and canons so established have aided in 
raising the standards of medical practice to the advantage of the 
whole country. . . . Notwithstanding these important considera- 
tions, it cannot be admitted that the medical profession may, 
through its great medical societies, either by rule or disciplinary 
proceedings legally effectuate restraints as far-reaching as those 
now charged. ‘An act harmless when done by one may become a 
public wrong when done by many acting in concert’... .”’ 

“Organizations and rules which have as their purpose the im- 
provement of conditions in any particular trade or occupation, and 
the regulation of relations between traders, are . . . beneficial rather 
than detrimental to the public interest. But when these same 
organizations go so far as to impose unreasonable restraints on the 
operating in their fields, they become subject to the prohibition of 
the Sherman Act. . 

The court's ruling constitutes a signal victory for Assistant At- 
torney General Thurman Arnold, who is currently carrying his 
drive against trade restrictions into fields hitherto regarded as 
exempt from prosecution. In the building construction industry 
his campaign has already resulted in the return of 65 indictments 
naming 556 defendants, including 39 labor unions and 110 labor 
officials, as well as many contractors and their associates 


Supreme Court TO Review FeperRAL RULE Over POWER 


The much disputed question of how far up the tributaries of 
navigable streams the federal government can constitutionally 
extend its authority has at last reached the Supreme Court of the 
United States, which on March 4 agreed to review lower court 
decisions regarding the necessity for a Federal Power Commission 
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graph on the library steps, after which there was «" 
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license for the $11,000,000 hydroelectric development of (he 
palachian Power Company on the New River at Radford, Va. 

This case has had a tangled legal history extending over the last 
fifteen years, during which the plant has been built and placed in 
operation. The power company has consistently refused to apply 
for a federal license on the ground that the New River js not 
navigable and federal jurisdiction does not apply. The govern. 
ment contends that the New River is legally a navigable stream and 
that, furthermore, the project will affect navigation on the Kana- 
wha River, into which it flows, and the Ohio River further down 
It asks an injunction prohibiting operation of the plant until a 
license is applied for and granted. 

A ruling that the plant requires a license will subject the power 
company to certain requirements regarding operation of the plant 
and will also mean that it can be recaptured by the government at 
the end of 50 years. 


Ap. 


ENGINEERING Projects Hit spy Economy 


Continuation of the drive by Congress to reduce below budget 
recommendations appropriations for the fiscal year beginning 
July 1, 1940, has resulted in a number of cuts affecting engineering 
work of various kinds. 

The War Department appropriation bill for non-military actiyj. 
ties was reported to the House of Representatives only after its 
Appropriations Committee had eliminated a $15,000,000 item ¢ 
begin the construction of a third set of locks for the Panama Canal 
In its plan the committee recommended $850,000 for the prepara. 
tion of plans and specifications, stating that to begin construction 
at present would be “premature.” This action was upheld by the 
House itself in passing the bill. 

Also eliminated from the bill was $800,000 for dredging a chan. 
nel at Wake Island in the Pacific Ocean. As passed by the House, 
the measure appropriated $70,000,000 for general flood control, or 
$63,000,000 less than the appropriation for the current year: 
$30,000,000 for flood control on the lower Mississippi River, a cut 
of $9,000,000; and $66,721,510 for river and harbor improvements, 
or nearly $30,000,000 below the current level. Also approved was 
$30,098,771 for work on the Panama Canal not connected with 
the new locks, but largely designed to strengthen its defenses. 

Economy also trimmed the Interior Department Appropria- 
tion bill, from which the Appropriations Committee cut almost 
$3,000,000, bringing the total down to about $119,000,000 as com- 
pared with $148,000,000 appropriated last year. Specific cuts in 
cluded $1,247,000 from the U.S. Geological Survey, principally from 
a proposed fund for mapping strategic areas of military importance 
This item represented an attempt to procure more funds for 
mapping, a proposal long favored by American Engineering Council 
It was ruled out on the ground that an expenditure for military pur- 
poses should not be included in the Interior Department bill 


CHANGES IN LABOR BOARD PROPOSED TO CONGRESS 


As the result of a long investigation of the policies and a¢- 
ministration of the National Labor Relations Board, a special 
committee of the House of Representatives has submitted a repor! 
proposing a drastic reorganization of that body, and a bill t 
that purpose has been introduced. Two members of the five-man 
committee submitted a dissenting report strongly opposing (he 
proposed changes. 

Besides limiting in a number of specific ways the powers now ¢\- 
ercised by the Board, the majority of the committee recommends 
a complete separation of its authority to investigate and issue 
complaints from its judicial power to render decisions and issue 
orders to make such decisions effective. The former would be 
placed in the hands of an Administrator who, with his staff, would 
act as a prosecutor; the latter would be concentrated in a new 
three-man board which would take no part in the preparation of 
presentation of a case, but would merely hear evidence from both 
sides and render judgment. 

Other proposed changes include limitations upon th 
authority to issue subpoenas and to determine the unit approp™ 
for collective bargaining. It is also proposed to apply to 1s ™ 
the same rules of evidence used in the courts, and to permit e= 
ployers greater latitude in appealing to it and in expressing opimons 
on labor matters, providing they are not “accompanied by acts a 
threats of discrimination, intimidation, or coercion.” The ors ; 
would also be relieved of the duty of determining which of (we _ 
labor organizations is the appropriate collective bargaiminé = 
a duty which has many times placed it in an unenviable position 
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ween unions affiliated with the A. F. of L. and the 
other change would deny to the Board authority to 
statment of an employee who has willfully engaged 
unlawful destruction or seizure of property’’ and 
wards of back pay to a maximum period of six 


War AFFEcTS UNITED STATES 
rcussions of the European War upon the economy of 
ites have been noted during the past month. Figures 
he Maritime Commission indicate that since Septem- 
106 vessels have been transferred from American 
result of sales to citizens of other countries, as com- 
nly 54 during the entire year preceding the outbreak 
[he vessels include all types of ships from small 
tugs, and barges, up to large freighters and tankers 
range from 20 to 50 years 
«iation reports indicate that plans of Great Britain and 
pend an estimated $1,000,000,000 in this country for 
rchase of aeroplanes are temporarily in suspense pending 
wal by the Allied Supreme War Council and the working out 
riority plan with officials of the American Army and Navy. 
Britain’s action in forbidding vessels to carry coal from 
‘many to Italy may result in the purchase of considerable 
of fuel in this country. Unofficial reports from Rome in- 
that the [talians are quietly negotiating for the purchase of 
0,000 tons of bituminous coal in the United States, pro 
ble credit arrangements can be made 


weal 


la 
Ickes STRESSES PoLicy OF CONSERVATION 


a lengthy statement on tne seventh anniversary of the present 
ministration, the Department of the Interior points out that, 
its establishment in 1849, its objectives have been completely 
rsed. At that time, when national resources seemed limitless, 
s whole purpose was their exploitation. Of recent years, however, 
ntion has shifted to conservation and, it is claimed, more has 
1¢ in this direction during the past seven years than during 
ceding ninety-one. 
lajor points of accomplishment claimed by Secretary Harold 
lude 
iblishment of “prudent grazing practices” on 134,000,000 
of public domain through the cooperation of the livestock 
ie 
for 


1 opportunities agriculture through irrigation of 





in mine safety and development of helium. 
iegree’’ of self-government and the fostering of native 
for Indians 
of a ‘broad program for social and economic bet 
t in the Nation’s far-flung territories.” 
strial opportunities in the Pacific Northwest through 
ent of hydroelectric power at the Bonneville and 
rand Coulee projects on the Columbia River. 
nal opportunities for public enjoyment in the national 


Maryland-District of Columbia 
Student Chapter Conference 


vcorge Washington University Student Chapter will be 
ind—District of Columbia Conference of Student 
ngton, D.C., on April 26. The program for the 
, nspection trips to construction projects near 
ll as the technical presentations and business 
nce 
been planned for the dinner to follow the day’s 
r for the evening will discuss some non-technical 
nterest, as it is felt that engineers should be 
blems 
George Washington University Chapter was 
ting of the Maryland—District of Columbia 
ped that the second series of meetings which 
rated will be even more successful than the 
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News of Local Sections 
Scheduled Meetings 
CINCINNATI SecTION—Dinner and annual meeting at th« 


Student Union, University of Cincinnati, on April 9, at 6:30 p.m 
CLEVELAND SecTion—Luncheon meeting at the Guildhall on 
April 8, at 12:15 p.m. 
COLORADO SECTION 
on April 8, at 6:30 p.m 
DayTon SecTION—Luncheon meeting at the City of Dayton 
Incinerator on April 15, at 12:15 p.m. 


Dinner meeting at the University Club 


Georcia Secrion—Luncheon meeting at the Atlantan Hotel 
on April 14, at 12:30 p.m. 

KANSAS STATE SEcTION—Dinner meeting at the Kansan Hotel 
in Topeka on April 26, at 6:30 p.m. 

Los ANGELES Secrion—Dinner meeting atthe University Club 
on April 10, at 6:30 p.m. 

METROPOLITAN SECTION—Technical meeting in the Engineer 
ing Societies Building, New York City, on April 17, at 8 p.m. 

Miami SectTion-——Dinner meeting at the Alcazar Hotel on April 
4, at 7 p.m. 

MICHIGAN SECTION—Dinner meeting at the Intercollegiate Club 
in Detroit on April 19. 

NASHVILLE Secrion—Dinner meeting at Kissam Hall, Vander 
bilt University, on April 2, at 6:30 p.m. 

NortH CAROLINA SECTION—Two-day annual meeting at the 
Carolina Hotel, Pinehurst, April 26 and 27. 

OKLAHOMA SeEcTion—Dinner meeting at 
Oklahoma on April 3, at 6:30 p.m. 


the University of 

PHILADELPHIA SECTION—Joint inspection, dinner, and meeting 
with the Engineers Club of Trenton at the Roebling plant and 
Stacy-Trent Hotel, Trenton, on April 11. Inspection 2:40 p.m 
dinner 6 p.m. 

PROVIDENCE SecTion—Talk in the Engineering Socicties Build 
ing, Providence, R.I., on April 10, at 8 p.m. 

SACRAMENTO SECTION—Regular luncheon meetings at the Elks 
Club every Tuesday at 12:10 p.m. 

St. Louris Secrion—Luncheon meeting on April 
p.m, 

SAN FrRANcisco SEcTION—Regular dinner meeting at the Engi 
neers’ Club of San Francisco on April 16, at 5:30 p.m. 


99 


why 


at 12:15 


SPOKANE SEcTION—Luncheon meeting at the Davenport Hotel 
on April 12, at 12 noon. 

TENNESSEE VALLEY SecTriION—Dinner meeting of the Chatta 
nooga Sub-Section at the Ross Hotel on April 19, at 6:30 p.m.; 
dinner meeting of the Knoxville Sub-Section at the S & W Cafe 
teria on April 9, at 5:45 p.m. 

Texas SECTION—Spring meeting at Galveston, Tex., April 26 


7 
wet. 


Urtan Secrion—Dinner meeting at the University of Utah on 
April 5, at 6:30 p.m. 

VIRGINIA SECTION—Joint meeting with the A.S.M.E., the 
A.I.E.E., and the A.I.A., sponsored by the Engineers Club of 
Hampton Roads at Norfolk, Va., on April 26 (all-day meeting). 

WISCONSIN SEcTiION—Dinner meeting at the Memorial Union, 
Madison, on April 4, at 6:15 p.m. 


Recent Activities 


meeting with the 
The principal 


CINCINNATI SECTION—February 21: Joint 
Technical and Scientific Societies of Cincinnati 
speaker was Dr. A. O. Gage, who gave an illustrated talk on the 
“Two-Hundred Inch Reflector Telescope."’ Forty members of 
the University of Cincinnati Student Chapter were among the 
1,200 present. The Section officers for 1940-1941 are Rupert A 
Anderegg, president; Fred F. McMinn, vice-president; and Ray 
mond W. Renn, secretary-treasurer 











VBILEU Olales, WHICH O sviatCh & agreed tO review lower Court 
decisions regarding the necessity for a Federal Power Commission 


iabor Organizations is the appropriate collective Dalpsii's ©. . 
. : as ositio 
a duty which has many times placed it in an unenviable pos” 
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CLEVELAND Section— February 6: An illustrated lecture on the — Vieg, of the department of history and government at |ow, Star: pn 
Chicago subway system was the feature of the occasion, the guest College; Ralph E. Flanders, former president of thy American vart 
speaker being Charles E. De Leuw, consulting engineer of Chicago Society of Mechanical Engineers; Anson Marston, Pa: Presiden: ; R 
Mr. De Leuw is acting as consultant to the Department of Sub- of the Society; T. R. Agg, Director of the Society; ang Field fic 
ways and Traction of the City of Chicago, and his talk elicited Secretary Jessup. P “i 
considerable discussion. ITHaca Section—February 6: The feature of the a “7H 
Cotorapo Section—Denver, February 12: A symposium onthe an illustrated lecture on the construction of the Iraq Pipe line regis 
Green Mountain Dam comprised the technical program. S. F the speaker being Herbert S. Austin, engineer for the Standard (jj anno 
Crecelius, construction engineer for the U.S. Bureau of Reclama- Company of New Jersey. March 8: Joint meeting With the bersh 
tion, discussed local conditions and early construction operations Cornell University Student Chapter. Samuel W. Marshall, chief certif 
and F. F. Smith, engineer in charge of earth dam design for the engineer of the Pennsylvania Turnpike Commission, discussed the Loch: 
Bureau, described progress in design. Both talks were illustrated. project. Peabx 
During the business meeting it was announced that the Section Kansas City SEcTION— February &: An industrial motion pj Hoga 
will establish an award of Junior membership in the Society to be ture entitled “Pipe and the Public Welfare” was preidites of thi 
given annually to the outstanding Student Chapter graduate at Joseph W. Ivy, Western sales manager for the National Cas: In phase 
Colorado State College. The Section maintains a similar award pipe Company. Mr. Ivy supplemented the film with a talk 2 No 
at the University of Colorado. the methods and details of manufacturing cast iron pipe. | were | 
Connecticut Secrion—New Haven, January 24: The guests KANSAS STATE SecTION—Wichila, February 9: Annual meeting Minne 
of honor on this occasion were John P. Hogan, President of the held in conjunction with the thirty-second annual meeting of advise 
Society, and George T. Seabury, Secretary. Both spoke on differ- Kansas Engineering Society. During this session the following Walte 
ent phases of Society activities, and a general discussion followed —_ new officers were elected: F. W. Epps, president; Murray 4 of the 
Dayton Section— February 19: Following a luncheon Walter Wilson, wee-guesitent; and Gorge W. Lamb, secretary-treasure a! 
E. Jessup, Field Secretary of the Society, gave a brief talk on Los ANGELES Section— February 14: A symposium on aviation % > 
Society affairs. The principal speaker was L. A. Gillett, super- comprised the technical program, the speakers being W. W. Bemaz, sabes 
visor of WPA operations for District 2 in Ohio, who discussed the 4SS!Stant chief research engineer for the Lockheed Aircraft Cy. UKL 
organization of the federal program of public works poration, and Rush B. Lincoln, commanding officer for the | s use wi 
E i ts : a Army Air Base, March Field. Mr. Beman’s subject was “Recen: Profess 
District or COLUMBIA Section—H ashington, February 15: A Developments in Aircraft Design,” while Colonel Lincoln disenss: provid 
brief report on the Annual Meeting initiated the program. This “The Air Corps in National Defense.” Engine 
was given by Glenn L. Parker, Director of the Society. Then Lousiana Section—New Orleans, February 9: Following th illustra 
Willard F. McDonald, special assistant to the chief of the U.S. : : oe meetin, 
Weather Bureau, spoke on the subject of ““Weather Bureau Work aanenentgeny of es a Se Edward S. Bre and the 
tet "eR" - <ye . - ee Director of the Society, discussed the general work of the Society 
as a Service to the Engineering Profession.” Junior Forum: The tan Metietinds taan ade ef tochee Seite Chapte 
following officers have been elected to serve for the coming year: nn = cork -pecesape wen oe a1 vs pony Peer p= condi speeche 
T. Ritchie Edmonston, president; Richard E. Volland, vice- pone in clay soil was then gress vy mabe Gurtler, of the on, adviser 
president; and William O. Comello, secretary-treasurer Lemieux Brothers. During the business en the following nex College 
. , ° 7 officers were elected: Norman E. Lant, president; J. A. McNiven . 
Georcia Section—Atlanta, February 12: An illustrated talk first vice-president; F. N. Billingsley, second vice-president: ani tag 
on “Problems Involved in Removing Columns from a Tall Build- V. J. Bedell, secretary-treasurer. eae 
ing’ was the feature of the occasion, the speaker being Robert G. MARYLAND SEcTION—February 15: Dr. Robert K. Greenficli hevical 
Lose, consulting structural and architectural engineer of Atlanta of the staff of Johns Hopkins University, gave a talk on the Medi i 
Hawau Secrion—Honolulu, February 27: W. L. Richards, terranean situation in relation to the present crisis. Considerabi Section 
lieutenant commander, C.E.C., U.S. Navy, gave a talk on “Western general discussion followed his remarks. Junior Associatiw it has ey 
Pacific Air Bases.’’ He was assisted by Lt. T.L. Davey. A general January 9 and February 13: The first of these sessions was devoted Onect 
discussion of the improvements contemplated by the Navy in the to business discussion. The speaker at the February meeting wa of desig; 
western Pacific followed. The Section announces that its officers Andrew Stubler, a member of the Association, whose subject was fornia, ¢ 
for 1940 are V. B. Libbey, president; Karl A. Sinclair, vice-presi- “Survey Work and Camp Life in Venezuela.” River A; 
dent; and James H. Reid, secretary-treasurer. METROPOLITAN SECTION—February 21: A paper on “Publi work the 
ILLinors Section—February 2: On this occasion the Section Works Under the Army Engineers” was presented by Julian | PHILAI 
had as its guests of honor Maj. Rufus W. Putnam and A. J. Schley, Chief of Engineers, US. Army. General Schley —— Spanish . 
Schafmayer, recent winners of Society prizes for papers in Trans- the type of work being carried on with non-military funds allocate: Spanish 
actions. W. W. De Berard, Director of the Society, gave a résumé to the Corps of Engineers and outlined its functional and engine ing. An 
of the Annual Meeting held in New York. Junior Forum: The "8 character. Edgerton 
new officers for the Forum are J. D. Taylor, president; Gordon L. Miami Section—November 2, December 7, January 4, 0” the Mas: 
Jeppesen, vice-president; Lawrence H. Lyle, secretary; and E. C February 1: At the first of these meetings William E. Parke gave an j 
Cardwell, treasurer. chairman of the Mapping and Legislative Committee of the See- the film 
INDIANA SecTION—ZJndianapolis, February 24: Joint meeting em, Gave & — describing the work of his ter -_ re Prrtse: 
with the Indiana Engineering Council and its allied engineering guest speaker, William P. Cross, aesociass meine airwako Pittsburg 
societies. Field Secretary Jessup and Director De Berard dis- the U.S. Geological Survey, reviewed the —— —s Misi of local ¢ 
: : : : wat the water conservation survey that he is making in the Mam viewed by 
cussed the varying problems of the civil engineering profession a . Sete eons Meena’ 1 er oy 
before the Section and, later in the day, addressed the joint session *™**- The December and January mee ioe = pr rene Planning 
on the subject of professional objectives. One of the speakers at business discussion, and the principal as © , othe widesprea 
' , age eee" ; . “ meeting was H. H. Hyman, division manager of the Soule : 
the technical meeting of the Indiana Engineering Council— oe : Light C any. Milton B Provip; 
Lawrence Sheridan, regional counselor for the National Resources Division of the Florida Power and Light Compan; ad Leror A Dams of 
Committee—was furnished by the Section. Director Root was the Garris has been elected president of the Section, ané © the civil 
speaker at the luncheon meeting, and Vice-President Ferebee at Edwards, secretary-treasurer. . Professor 
the dinner meeting. In the evening Alonzo J. Hammond, Past- MIcHiIGAN Section—Detroit, February 21: Philip 5 od 15,000 mil 
President of the Society and president of the American Engineer- superintendent and director of public relations for the Ernst oe iis 
ing Council, discussed the accomplishments and future aims of the Company, of Detroit, related his experiences operating . P ; officers are 
Council. The new officers for the Section are J. Emmett Hall, gold mine in Idaho and presented a description of the me han Auld, fru 
president; L. E. Martin, vice-president; and Denzil Doggett, equipment available for such operations. al dent: and 
secretary-treasurer Mounawk-Hupson Secrion—Schenectady, Febrwary ° ma Saceans 
Ames, February 28: The Section awards of meeting with the Engineering Societies of Schenectady. The ® at these fe 


Iowa SECTION 
Junior membership in the Society were presented to John C. Akins, 
of Iowa State College, and Robert A. Schick, of the University of 


lowa. Both responded briefly. The other speakers were Dr. J. A. 


vestigation of salary schedules recently conducted by the a al 
was briefly discussed by Walter E. Jessup, Field a al 
Society. Then F. G. Switzer, head of the departmen of hyd 
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ited will be even more successful than the 


N o. GINE 


4 


Cornell University, gave an illustrated lecture on 
draulic developments in progress in the southwestern 
intry. 

RN Section—Boston, January 22: Election of 
10, held at this time, resulted as follows: C. W 
nt; C. A. Farwell, vice-president; and Francis H 

retary-treasurer. The question of licensing and 
f engineers was discussed by Arthur D. Weston, and 

was made of the award of certificates of life mem- 
ral members of the Section. The recipients of these 

R. H. Beattie, W. A. Clapp, C. A. Holden, E. E 

H. Norris, O. E. Parks, W. N. Patten, W. M. 
\. Taylor, and C. D. Thurber. Talks by President 
‘ary Seabury, and Clarence M. Blair, new Director 
y, concluded the meeting. All discussed different 
f Society affairs. 


ERN SECTION—Minneapolis, March 4: The speakers 
Whittaker, director of the Division of Sanitation of the 
ite Board of Health; Dr. Thaddeus Surber, technical 
Minnesota State Fish and Game Department; and 
on, director of the Division of Drainage and Waters 
sota Department of Conservation. Mr. Whittaker 
subject of ‘Progress in Reduction of Stream and Lake 
Minnesota,”’ while the two latter discussed the effect 
Jiution on fish propagation. 
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reat 
ma Section—Tulsa, January 19-20: Held in conjunc- 
fifth annual convention of the Oklahoma Society of 
As its part of the program the Section 
J. H. Stratton, of the U.S. 
at Caddoa, Colo. Captain Stratton gave an 
trat cture on Conchas Dam. Stillwater, February 26: Joint 
ting with the Student Chapters at the University of Oklahoma 
the Oklahoma Agricultural and Mechanical College, the latter 

acting host Following a dinner, there were brief 
hes of welcome and response by Prof. Ren G. Saxton, faculty 
ser for the Chapter at Oklahoma Agricultural and Mechanical 
ve: Prof. J. F. Brookes, faculty adviser for the University 
Oklahoma Chapter; and D. L. Wilson, president of the Section. 
echnical program consisted of talks of D. J. Friedell and 
Stapley, of the civil engineering department at Oklahoma 
ultural and Mechanical College, and Gibb Gilchrist, dean of 
ineering at Texas Agricultural and Mechanical College. The 
tion states that this was one of the most successful meetings 
ver held 
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EGON Section—February 6: Simon Perliter, former engineer 
lesign for the Metropolitan Water District of Southern Cali- 
rnia, discussed the design and construction of the Colorado 
Aqueduct and showed two reels of motion pictures of the 
here 

by Julia 
hley st: 


1} 
nds All0Ga 


ADELPHIA Section —February 17: An informal program of 
lances and songs and a magician’s performance enlivened 
h Night,” the occasion of the Section’s annual social meet- 
nnovation in the program was the presentation of the 
1 High-Speed Movies, furnished through the courtesy of 
Massac! Institute of Technology. Charles Haydock 
tory talk and commented during the showing of 
il dancing concluded the evening. 


January The “Arterial Plan for 
omprehensive recommendation for improvement 
facilities prepared by Robert H. Moses—was re- 
y Park H. Martin, chief engineer of the Allegheny County 
ion. This so-called “‘Moses Plan”’ has aroused 
terest and evoked extended discussion. 


roduc 
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SecTION—January 15: An illustrated lecture on 
' was presented by W. C. Huntington, head of 
ring department at the University of Illinois. 
gton spent a five-month period and traveled 
king his study of these structures. 
SECTION : 
ws 


The Section announces that its new 
Antonio S. Luchetti, president; Robert J. 
ident; Salvador Quinones, second vice-presi- 
M. Font, secretary-treasurer. 

February 6, 13, 20, and 27: The speakers 
on meetings were Thomas E. Stanton, Jr., 
h engineer for the California State Division 


ION 


Anderegg, president, fred &, MCAVLINM, VICC-PresiGent, alti Nay 


mond W. Renn, secretary-treasuret 
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of Highways; Frederick H. Paget, associate hydraulic engineer for 
the State Division of Water Resources; Victor A. Endersby, 
research engineer for the Shell Development Company, Emeryville, 
Calif.; and Henry D. Dewell, consulting engineer of San Francisco. 
Junior Forum, February 14: Milton Harris, assistant safety engi- 
neer for the California State Division of Highways, spoke on the 
question, ‘‘Can the Traffic Engineer Eliminate Accidents?” 

St. Louts Secrion—February 26: Field Secretary Jessup was 
present and discussed Society affairs of interest to the Section. 
He was followed by W. J. Moxom, senior meteorologist of the St. 
Louis Weather Bureau, who described the work of the Bureau. 

San Drieco Secrion—February 15: A talk on “Electrical De- 
velopments of 1939,”’ given by Herbert Cordes, of the General 
Electric Corporation, was the feature of the occasion. Pecos 
Calahan, of the California State Board of Registration for Civil 
Engineers, was present to answer questions regarding the rules 
and regulations of the Board. 

SAN Francisco Section—February 20: The speaker was Ste 
phen P. Timoshenko, professor of mechanical engineering at 
Stanford University, who gave an illustrated lecture on research 
laboratories he visited last summer in Switzerland, Germany, 
Poland, Italy, and France. Junior Forum, January a & 
Lenzen, of the engineering department of the Standard Oil Com 
pany of California, spoke on ‘‘Developments in Saudi Arabia.”’ 
Color motion pictures, taken by Mr. Lenzen last year, depicted 
his party’s crossing of Saudi Arabia from the Red Sea to the Persian 
Gulf. With Kirk Miles as leader of the affirmative side and John 
F. Bonner upholding the negative, members discussed the ques- 
tion, ‘Is the Participation of the Federal Government in the Pro 
duction of Power a Sound Policy?”’ 

Tacoma Secrion-—February 13: F. H. Hardy, inspector in 
charge of the U.S. Coast and Geodetic Survey, described the origin 
and early history of the Survey and the methods used in the prepara 
tion of nautical and aeronautical charts, illustrating his talk by 
moving pictures and a display of instruments. Captain Hardy 
was assisted by R. L. Schoppe, C. M. Durgin, and other members 
of his staff. 

TENNESSEE VALLEY SECTION—Chattanooga Sub-Section, Febru 
ary 20: Following dinner and the reading of several committee 
reports, there was an illustrated talk on the construction of Pensa 
cola Dam in northeastern Oklahoma. This was given by E. L 
Chandler, former chief construction engineer in charge of the proj 
ect. Knoxville Sub-Section, 
February 6: A dinner and 
business meeting preceded 
the technical program, which 
consisted of Mr. Chandler’s 
illustrated lecture on Pensa- 


99. 
«J. 


cola Dam. 

Tri-City Sgcrion—Rock 
Island, Ill., January 15: Joint 
meeting with the Reserve 
Officers Association, the So- 
ciety of American Military 
Engineers, and the Illinois 


Society of Engineers. The 
speaker of the evening was 
Charles P. Gross, district en- 
gineer for the Rock Island 
District of the U.S. Engineer 
Office, who discussed “The / 
Proposed Nicaraguan Barge 





Canal.’’ Colonel Gross re- T. J. RopHouse, Jr. (Lert), 
cently returned from Nica- SECRETARY-TREASURER OF THE 
ragua, where he headed a NEWLY Formep Tri-City Sc 
commission appointed to pre- TION, AND J. Sruart MEyYeErs, 


pare a report on the pro- PRESIDENT 

posed canal. Moline, Iii., 

February 9: A paper on “‘Engineering Uses of Aerial Photographs,’’ 
was presented by V. W. McCoy, of the U.S. Engineer Office at 
Rock Island. Then W. W. De Berard, Director of the Society, 
gave a report on the Annual Meeting. 

VIRGINIA SEcTION—Richmond, February 9: During the annual 
business meeting the following officers were elected for the coming 
year: E. W. Saunders, president; G. M. Bowers, first vice 
president; E. S. Thomas, second vice-president; and W. R. Glid- 
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Both responded briefly rhe other spea Society Then F. G. Switzer, head of the depart 


kers were Dr J A 
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den, third vice-president. P. A. Rice was reappointed secretary engineering at Purdue University, was the guest sp —e 

treasurer rhe technical session opened with papers by three Chapter’s final program in its Engineers’ Week obsery vy : 

Student Chapter delegates to the meeting—H. R. Moore, of Vir- subject was ‘Sanitation and the Public.’”’ Three morti., Di = 

ginia Polytechnic Institute; F. P. Nichols, of the University of | on the mining and processing of aluminum were shown a 

Virginia; and Cadet Fred Flowers, of the Virginia Military Insti courtesy of the Aluminum Company of America. mz 

tute Then F. W. Wheeler, designing engineer for the Virginia Pawnaye.y Sean C = : 

ate Highway Department, apelin on “Tilaiveen Beldec Desien ENNSYLVANIA STATE COLLEGE - Construction Contracting —- 

in Virginia, ind Robert S. Thomas, district engineer for the was the subject of discussion, the speaker being Charles F, Py 

U.S. Engineer Office in Washington, D.C., gave an illustrated pa Jt., executive eee apd ant general manager of the P nnsylvania % 
branch of the Associated General Contractors of America Ine 


per on the ‘“‘Washington National Airport.’’ The meeting ad- 
journed for dinner and a social hour, after which certificates of life 
membership were presented to Ralph N. Begien and James D 
Fauntleroy An illustrated lecture on scenic engineering, given 
by Miner R. Tillotson, regional director of the National Park 


Ruope IsLaNnp State CoL_tece—January 23: The Chay 
entertained President Hogan and Secretary Seabury at a 
luncheon and inspection trip to the Jamestown Bridg: aa 
the afternoon Colonel Hogan discussed the Annual Mex ting, wi 
Mr. Seabury spoke of the organization of the Society and of mn 


Service, concluded the meeting 
advantages of membership in it 


> 


WISCONSIN SecTion— Milwaukee, February 23: Joint meeting 
with the American Welding Society. A short talk on the work of 
the Federal Bureau of Investigation, presented by the chief 
of the Milwaukee branch of the Bureau, initiated the program 
Then Mr. Lawson, of the Bethlehem Steel Corporation, gave an 
illustrated lecture on modern steel construction. 


SOUTHERN Mernopist UNniversitry—March 1: A banquet wa vA 
held to celebrate the organization of the Student Chapter | 
Southern Methodist University. Lewis R. Ferguson, in the caps 
ity of toastmaster, called on Prof. Sophus Thompson to introdu 5 
the members of the new Chapter. Then Lawrence W. Wells. p; : 
dent of the Dallas Branch of the Texas Section, was introdu 
and Walter H. Meier discussed his appreciation of the Dalla 
: ‘ 4 Branch. Others who spoke briefly were John A. Focht, secretar, 

. treasurer of the Texas Section; Dean E. H. Flath, of Sourhe- 
St udent C ha pter N otes Methodist University; and Ernest Myers, of as we ) Ir 
Club : 








TULANE UNIVERSITY: From December 26 to 30 members of; York 
Brown University—February 12: A member of the Student Chapter were guests of the 2d New Orleans District of the | ar 
Chapter—Earl W. Harrington, Jr.—delivered a paper entitled Engineer Office on a trip up the Mississippi aboard the gover rl 
Legal Equipment of the Surveyor.” February 26: The student ment steamer Mississippi. Stops were made at Vicksburg, . 


speaker on this occasion was R. F. Garner, 
who discussed the cause of the change of 
seasons A general discussion followed 





The students voted the meeting one of the — 
most interesting of the year 1 
Drexet University—January 25: John nes 
H. Carson, of Carson and Carson, Engineers, an, I 
gave an illustrated lecture on modern uses 
ind advantages of welding February 16: = 
The Chapter held its first annual dance in the nh 
Drexel Tech Student Union Building. ap 
Kansas Strate Coiitece—The Kansas a 
State Chapter reports that it is enjoying ng 
in interesting and varied year The list of ssibl 
speakers heard includes Dr. Randall C. Hill, if 
professor of economics at Kansas State Col Prev 
lege; H. H. Connell, consulting engineer of ( 

Salina, Kans.; John A. Long, manager of the 
County Engineering Division of the Ameri 
can Road Builders’ Association; and Dr 
Philip Thomas, research engineer for the 
Westinghouse Electrical and Manufacturing MEMBERS OF KANSAS STATE COLLEGE STUDENT CHAPTER 
Company. On one occasion members of the 
Chapter were guests of the University of Kansas Chapter at a joint the group inspected the models in the U.S. Waterways Exp 
meeting with the Kansas State Section. On February 15 the Station, and at Natchez where they observed the progress 
following new officers were elected: Jack P. Fuller, president struction on the Mississippi River bridge there 
Wayne P. Lill, vice-president; George T. Dean, secretary; and ; ‘ . : ” 
Louie Marshall. treasures UNIVERSITY OF KANSAS CHAPTER cordially invites all Sta 
Chapters to attend the Spring Meeting of the America 

LOUISIANA STATE UNIversity—January 24: The Chapter in ciety of Civil Engineers to be held in Kansas City, Mo., on 4 N 
spected the addition and alterations to the Gulf Coast Line railway 17, 18, and 19. The Chapter is planning a very interesting s! ww 
bridge over the Atchafalaya River at Krotz Springs. February 20 conference at this meeting, the program of which is inc! to Be 
On this date the group went to see the repair work being made on this issue, and hopes that all can attend 
the new Charity Hospital Building in New Orleans. These re ; M 
pairs were necessitated by foundation settlement UNIVERSITY OF PENNSYLVANIA—February 22: Th — 

was addressed by Charles B. Conwell, of the Edward G . 

NEWARK COLLEGE OF ENGINEERING—March 4: A talk on ‘‘Job Company. Mr. Conwell discussed the work of his company 
Hunting,” given by Eugene MacDonald, of the firm of Parsons, 
Klapp, Brinckerhoff, and Douglas, was the feature of the occasion UNIVERSITY OF TENNESSEE: The Chapter reports tha 
In his talk Mr. MacDonald made a comparison between seeking held three meetings this year—one devoted to the eect 
employment in New York and South America and discussed the officers and the others to talks on engineering subje ry 
advantages and disadvantages of engineering work in the tropics speakers was Charles P. Wright, senior civil eng" 

. , : ; Tennessee Valley Authority 

On1o NorTHERN Universitry— February 13: Walter E. Jessup, 
Field Secretary of the Society, was the Chapter’s guest of honor on West Vircinta UNtversity—February 7: On 
this occasion and helped the members with their plans for the Chapter sponsored an inspection trip for student “ : a 

I , w-* «4 


future February 23: R. B. Wiley, head of the school of civil of the faculty to the Tygart River reservoir dam a 
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emphasis and debate on the 

ood control features of TVA 

tite naturally to obscure the 

f that Authority’s progress in 

y of other undertakings. In 
Mav 1c, J. W. Bradner, Jr., in a 
d ‘An Engineer Looks at the 

\ veys these somewhat neglected 
ow how the TVA is applying 
principles and methods in solv- 

f the acute social and economic 

of the southeastern states.” 

nt of phosphate fertilizer, 
of the ceramics industry, and 
en of new agricultural equipment are 

. few of the items discussed. 

May. also, Brehon B. Somervell will 
-esent his second article on the New 
York Municipal Airport, and J. A. Mee- 

ontinuing the series of papers on the 

t of New York, will give special atten- 
n to the work of the Department of 
cks—particularly as regards layout and 


y 


sign Of piers 
fhe second group of hydrologic studies 
y senior students at Washington Uni- 
rsity is also on the schedule. One of 
these is an analysis of mean hourly rain- 
ill, in which it is shown that perhaps 45% 
the precipitation may occur at rates 
wice the mean hourly rate. The other 
tudy breaks down annual rainfall into its 
probable intensity occurrence in such a 
way as to permit ‘‘a much more definite 
stimate of that part of watershed yield 
ming from surface runoff than has been 
ssible through any of the relationships 

tofore applied 42 
Previously announced for the April 
e, Charles V. Theis’s discussion of the 
source of water derived from wells will 
appear in May. Rounding out the issue 
ll be articles of interest to structural 
Static Tests of Riveted 
by Jonathan Jones), to highway 
gineers rrends in Modern Highway 
by Murray D. Van Wagoner), 
view of “Legal Registration of 
nal Engineers,”” by T. Keith 
hould appeal to all groups 





Navy Engineering Vacancies 
to Be Filled by Examination 


ION of candidates for ap- 
the Civil Engineer Corps, 
va is been authorized to fill five 
wcancies in the commissioned grade of as- 
int ci ngineer, with rank of lieu- 
grade). Applications for 
non-assembled) examina- 

filed with the Chief of the 

; is and Docks before April 


lor these examinations 
between the ages of 
=e rill, 1940. They must be 


andida + } 


graduates in engineering of an approved 
college or university and must have had 
two years and eight months of engineering 
practice, on April 1, 1940, at least two 
years of which have been subsequent to 
graduation. 

Those found qualified by their prelimi- 
nary examination may appear in Wash- 
ington in June for physical and written 
professional examinations. The latter 
will last approximately four days and will 
pertain to such engineering subjects as 
are embraced in the practice of the Civil 
Engineer Corps of the Navy. The five 
receiving the highest marks will be offered 
commissions in the Corps with the rank of 
lieutenant (junior grade). 

The Civil Engineer Corps of the Navy 
designs and constructs all public works of 
the Navy, such as Navy yards, air sta- 
tions, hospitals, magazines and radio 
stations, and these activities include build- 
ings, dry docks, ship building ways, piers, 
quay walls, railroads, roads, water supply, 
sewage disposal, power and heating plants, 
and distributing systems. The mainte- 
nance of these structures is also to a large 
extent the responsibility of the Corps. 

Further details and copies of the appli- 
cation form may be obtained by address- 
ing the Chief of the Bureau of Yards and 
Docks, Navy Department, Washington, 
D.C. It should be noted that only two 
weeks remain for securing and returning 
these forms. 





Professor N. G. Neare’s 
Column 


Conducted by 


R. Rosinson Rowe, M. Am. Soc. C.E 


AT THE NEXT meeting of the Engineers 
Club after the world had gasped at the 
news of the simultaneous discoveries of 
the Northeast and Northwest Poles by 
Haddah Nipp and Hans Tuck, Prof. N. 
G. Neare again introduced the famous 
pair, and the intrepid Nipp volunteered a 
few words in response to the ovation. 

“Time was nearly our undoing,’ he said 
in part. ‘Your distinguished confrere, 
Professor Neare, had warned us that if I 
started for the Northeast Pole at the same 
instant Hans set out for the Northwest 
Pole, each traveling 2,500 miles per day, 
we would not arrive at the same instant. 

“Although separated, we each soon real- 
ized that correction of time because of 
change in longitude would require that I 
make my first 2,500 miles in 22 hours, as 
I would have departed nearly 27° of 
longitude that day. As friend Tuck 
would have made time corrections in the 
opposite direction, he would have been 
four hours behind me at this point. Since 
this was not the intent of our gentlemen’s 
agreement, I adjusted my flight to the 
original suggestion of 100 miles per hour 
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“By a happy coincidence, Hans did the 
same, and it was Nipp and Tuck to the 
goal after that. 

“Of course everybody knows now that 
we found both the Northeast and North- 
west Poles at the North Pole. If I had 
maintained the rate of 2,500 miles per day, 
I would have waited for Hans and we 
would have raised our flags together. By 
the way, Noah, just how long would I 
have waited?” 

“It would have seemed like a couple of 
eternities, but it might have been only one, 
depending on your fancy,’’ replied the 
Professor, which left us with something to 
think about. 





Add ‘‘Piscatorial Research”’ 
File 

SOMEONE in the Miami Section spotted 
the ‘‘fish-weight formula’ in the January 
issue of Civi. ENGINEERING, and as a re 
sult it was on the program for ‘‘formal’’ 
discussion at the Section meeting on Feb- 
ruary 1. On that occasion, with all due 
solemnity, H. H. Hyman presented a 
written paper purporting to analyze the 
Waddell formula (W = LG*/800, where 
W is the weight of the fish in pounds, L 
its length in inches, and G its maximum 
girth in inches). 

“It isapparent,”’ said Mr. Hyman, “‘that 
Dr. Waddell started out with two cones 
placed base to base. This would repre- 
sent in the ultimate a gulf-streamlined 
fish. The common circumference of the 
bases of the cones represents the girth 
of the fish, and its length would be twice 
the altitude of the cones.” 

He then proceeded formally to show that 
on this assumption, “the volume or con 
tent of a gulf-streamlined fish’’ would 
equal LG?/40. Then, to get the weight, 
“another constant must be taken into 
consideration which must compensate for 
shape, specific gravity, age, speed, density, 
and ‘fin-angling.’ This constant is evi 
dently '/o, and Dr. Waddell arrived at it 
because by using 800 (that is, 20 « 40) 
his formula gave splendid results.”’ 

Now comes the pay-off. According to 
Mr. Hyman: 

“The constant of '/9 is substantiated 
by the fact that Dr. Waddell fished in the 
twentieth century, that his fishing trips 
extended over a period of at least 20 days, 
that a fish story is usually 20 times as long 
as it is broad, and that 800 seemed to be 
about right. Dr. Waddell’s total catch 
during these fishing trips usually covered 
20 different species of the finny tribe. 
He caught 20 or more fish a day or said 
nothing about it. Probably he fished 20 
times before getting his first strike and 
got 20 strikes before landing his first fish 
Maybe Professor Seward told him 20 was 
his lucky number 


1 
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‘I know some fishermen, not anglers, 
who, had they developed this formula, 
would have used 700 as the constant, so as 
to make the fish weigh heavier, but had 
I worked it out, I probably would have 
arrived at a constant of 900 so as not to 
exaggerate——rather let the fish show up 
on the other side of the stream. 

“To clinch the matter—the fact that 
Dr. Waddell caught 802 fish in slightly 
more than 20 days on his 1932 Florida trip 
proves conclusively that 800 is ‘the stuff,’ 
for the number of fish caught (802) as com- 
pared to this corrected constant of 800 is 
as 2 compared to 800, or only '/, of 1% 
out of the ‘weigh.’ Q. E. D.” 

————_——_—_—_—_—_—— 


New Officers of A.W.W.A. 


Tue American Water Works Associa- 
tion has announced its officers-elect for 
the year 1940 as follows: president, Nor- 
man J. Howard of Toronto, Ont.; vice- 
president, Louis R. Howson, M. Am. Soc. 
C.E., of Chicago; treasurer, W. W. Brush, 
M. Am. Soc. C.E., of New York. Terms 
of these men begin during the Kansas City 
convention of A.W.W.A., which immedi- 
ately follows the Society’s own meeting in 
that city. 

Omitted from last month’s list of So- 
ciety members receiving A.W.W.A. awards 
was W. V. Weir of St. Louis, who was se- 
lected for the Diven Medal for 1940 for his 
outstanding work as chairman of the as- 
sociation’s Committee on Distribution 
System Records 





NEWS OF ENGINEERS 
Personal Items About Society Members 





James H. Po_uemus, for the past four 
years executive vice-president of the Port- 
land General Electric Company, Port- 
land, Ore., has been elected president of 
the company. 

Joun L. StrerHens, who is on the staff 
of the Great Northern Railway Company, 
has been transferred from the position of 
assistant to the division roadmaster at 
Whitefish, Mont., to that of assistant 
master carpenter, with headquarters at 
Grand Forks, N.Dak. 

Atpert C. KLINGENBERG recently 
severed his connection in the engineering 
division of the PWA in Washington, D.C., 
to accept a position as engineer with the 
claim department of the Fidelity and De- 
posit Company of Maryland and the 
American Bonding Company of Baltimore. 
He is located in Baltimore. 

A. K. MorGaAn is now chief engineer 
for the Palisades Interstate Park Com- 
mission, with headquarters in New York 
City. 

J. W. GREEN, senior bridge engineer 
with the California Division of Highways, 
has been appointed southern representa- 
tive of the Bridge Department in charge 
of its Los Angeles office. Mr. Green was 
assistant engineer of design on the con- 
struction of the San Francisco-Oakland 
Bay Bridge 


Invinc L. Jonnson, formerly assistant 
district manager of the Raymond Concrete 
Pile Company at Los Angeles, Calif., is 
now staff engineer with Donald R. War- 
ren, consulting structural and civil engi- 
neer of Los Angeles 

Ue STEPHENS is opening a consulting 
office in Fort Worth, Tex., where he will 
specialize in municipal problems. Until 
February 1 Mr. Stephens was regional 
engineer and assistant regional director 
for Region No. 5 of the PWA, with head- 
quarters at Fort Worth. 


FRANKLIN A. MARTINE has resigned his 
position with the International Boundary 
Commission at San Benito, Tex., to accept 
employment as architectural-engineer ex- 
aminer in the Department of Public 
Works of the City of Dallas, Tex. 


Everett K. McDOona.p, previously 
city engineer of Decatur, IIl., is now secre- 
tary for the J. M. Driscoll Company, a 
general contracting firm in Decatur. 


Martin W. WartsSON, general contrac- 
tor of Topeka, Kans., has been elected 
vice-president of the Associated General 
Contractors of America. 


ANDREW P. Rouuins and T. C. Forrest, 
Jr., have organized a new consulting engi- 
neering firm, to be known as Rollins and 
Forrest. Their offices are in the Praeto- 
rian Building, Dallas, Tex. Mr. Rollins 
has been serving as director of public 
works of Dallas, and Mr. Forrest was at 
one time a member of the firm, Myers, 
Noyes and Forrest. 


Atiston Dana, for the past fifteen 
years engineer of design for the Port of 
New York Authority, is now employed 
in the special engineering division of the 
Panama Canal Zone. 


Orris Bonney, assistant city engineer 
of Columbus, Ohio, has been appointed 
coordinator of the Columbus WPA, which 
is to be expanded. 


WaALterR L. Woopwakrp has resigned as 
draftsman for the Wyoming State High- 
way Department to accept a position in 
the water facilities branch of the U.S. 
Soil Conservation Service, with head- 
quarters at Billings, Mont. 


Wiritiam B. HUuFFINe, associate engi- 
neer with the Public Roads Administra- 
tion, has been transferred to the Denver 
(Colo.) office of the Administration, 
where he will serve as assistant to the 
senior highway engineer. For the past 
four years Mr. Huffine has been manager 
of the Wyoming State-Wide Planning 
Survey. 

Artuur S. TurrLte and Etwyn E. 
Seetye, New York City consulting 
engineers, announce their association 
for the practice of engineering at 101 Park 
Avenue, New York City. 


Epwarp W. Davipson was recently 
transferred from his position as associate 
engineer on the Bonneville Project at 
Portland, Ore., to that of civil engineer 
for the U.S. Navy Department on the con- 
struction of the new Naval Air Station 
at Kodiak, Alaska 
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G. C. Srreer, Jr., until lately State 
engineer inspector for the PWA {or Texas 
and New Mexico, has been appointes 
regional director of the Wage and Hour 
Division of the U.S. Department of Labo, 
for Region XIV, embracing Texas, Ney 
Mexico, Oklahoma, and Arkansas His 
headquarters are in Dallas, Tex. 


R. M. MERRIMAN is now chief tunne! 
engineer for the Pennsylvania Turnpike 
Commission. He is located at Ryerey; 
Pa. | 


Ropert M. Linco, formerly resigen: 
engineer for A. W. Hefling, of Hutchinson 
Kans., has been made chief engineer {o, 
the Municipal Power and Light Plant 4 
Casey, IIl. 


Wiitiam F. Smirn has accepted , 
position as area engineer for the WPA 4 
Houston, Tex. He was Previously con. 
struction engineer for Wharton County 
Texas. 


WILHO N. SUOMINEN is now an enginee: 
for the General Chemical Company 4 
Camden, N.J. 


B. T. Hupspertu, until recently assis: 
ant structural engineer for the Golden 
Gate International Exposition, has taken 
a position with the Permanente Cemen: 
Company. 

W. H. Woop has resigned as director of 
the materials and tests division of the 
Texas State Highway Department tw 
become connected with the Rubber As 
sociates, Inc., of New York City. His 
headquarters will be in Austin, Tex. 


Joun F. HALpPIn is now in the Civ! 
Engineer Corps of the U.S. Navy, being 
stationed in the public works office of th: 
3d naval district, New York City. He 
was formerly assistant engineer for the 
New York Central Railroad. 


J. W. Barnett, former chairman of the 
Georgia State Highway Board, has re 
turned to the Georgia State Highway 
Department as engineer in charge of grad: 
crossing work. 


Joseru E. Bore, previously structural 
draftsman for the American Bridge Com- 
pany, has joined the staff of the structural 
engineering department at Fenn Colleg: 
Cleveland, Ohio. 


ARTHUR W. BuSHELL, for many years oo 
the staff of the Connecticut State Highway 
Department, has been appointed director 
of the newly formed division of engineering 
and construction. 


Paut S. Reinecke, who is in charge 0! 
the St. Louis district office of the US 
Engineer Office, has been advanced from 
the rank of lieutenant colonel! to that 
colonel. 


Putte T. SAMUEL has been transferree 
from Washington, D.C., where he was ® 
the office of the Chief of Engineers, 
Philadelphia, Pa., where he will be chief 
of the newly organized marine division 
in the U.S. Engineer Office in that city 

Gano Dunn, president of the J. © 
White Engineering Corporation, New 
York City, has been awarded the decor’ 
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lor Texas Order of Honor and Merit by RoBeErtT Josepu Justice (Assoc. M. '31) at the age of 68. From 1903 to 1911 
PPointed ne H , government “for his service resident engineer for the Kansas State Colonel Monsarrat was engineer of bridges 
ind Hour a omic upbuilding of the repub- Highway Commission, Topeka, Kans., for the Canadian Pacific Railway; from 
f Labor died recently at the age of 41. Mr. Justice 1911 to 1918, chairman and chief engineer 
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| ew |. Commack has severed his spent his entire career with the Kansas of the Board of Engineers for the Quebec 
nsas. His . with the American Bridge State Highway Commission, having be Bridge; and from 1918 to 1921, consulting 
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7 no - : . . . 2 ae . . 
ef tune Vor | engineering department of been resident engineer since 1929. From Since the latter year he had been in private 
—_ | e i li e > . . 
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t Plant a McKay was with the Lykens Valley Coal Odessey spent his entire career with the 
seaieaeeial : Company and the Summit Branch Mining U.S. Coast and Geodetic Survey, having 
' weeree C envy (Acsec Company at Lykens, Pa., serving suc become connected with it in 1922. He 
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= Aa M. '12) superimtent re << = : "Giek y superintendent, and superintendent. Later on various projects in all sections of the 
— my ee a , “ he was with the Lehigh Coal and Naviga- United States and in the interior of Alaska 
n County Schenectady, N.Y., on February 11, 1940, tion Company before going to the Sus- 
t the age of 59. Mr. Chadsey spent his quehanna Coal Company, where he re- ALEXANDER JENIFER TAYLOR (Assoc 
n engin ntire career in Schenectady—for a num- mained for many years. M. '07) president of the Delaware School 
nar a er of years as assistant city engineer in . : Foundation, Wilmington, Del., died in 
mpany a = i of all SAMUEL PHILLIPS MITCHELL (M. ’03) ae 6 Se d 
rarge of all sewer construction and of a iilioks, chlienhaen coal aneaalitiinsaih it that city in February 1940. Mr. Taylor, 
consu eer anc esident o e phi: b sg a pac 
ty engineering except buildings. Later Seal ry Cc Se ti on on Phila who was 65, was for a time in the Wilming- 
atly assis e maintained a civil and sanitary engi- yen ay ae a ee ee ton Street and Sewer Department and, 
he Golde: i 92° meal delphia, Pa., died on February 11, 1940, ‘ : 
sides eering practice, and from 1933 on he was (75. F 887 906 M also, served as city engineer. In 1915 he 
has taken iperintendent of the Schenectady County “ the oe oe — I dows a mm Ms entered the employ of the du Pont Com- 
te Cement : ; : Mitchell was, successively, with the nilits* 
_— lighway Department : , : , pany, and later assisted the du Ponts 
Edgemoor Bridge Works and the American niet: atin lek Gee ehagmand ti ® the 
lames GEIGER COXETTER (Assoc. M Bridge Company. He was president of ant e = - ine — a of the 
director »)) maior, U.S. Army (retired), Fort the American Equipment Company from state school system. Regarc ed as an 
ion of th Bragg, N.C., died recently at the age of 59. 1906 to 1925, and of the Seaboard Con- outstanding _ engineering authority on 
a Major Coxetter was in the U.S. Army for struction Company from the latter year on schoot buildings, he Penns chosen vice- 
tubber A ‘ny years, serving continuously as Since 1906 he also maintained a consulting president and chief engineer of the Dela- 
City. His ptain of field artillery from 1920 to 1934 arti iefiten | ead Selden ware School Auxiliary (now the Delaware 
. aptain ‘ ’ 934. practice, specializing in railroad bridge School F Saleh fe CNN tie Tectia 
, Tex In the latter year he was retired for physi- ie eR: : School Foundation). In 1929 he became 
: . construction. aide Me Tavier was t rae f 
. the Cir :) disability, with the rank of major. : president. Mr. laylor was a veteran o 
: |. CHARLES NICHOLAS MONSARRAT (M the Spanish-American War. 
avy, being Epwarp Ruppock Hype (M. ’36) since 13) consulting engineer of Montreal, 
fice of th 27 dean of the college of engineering at Canada, died suddenly on March 1, 1940, HAROLD EMIL VON BERGEN (Assoc. M. 
City. He e University of the Philippines, Manila, 36) assistant hydraulic engineer, Cali- 
er for th |., died in that city on February 5, 1940 — ene . ~ fornia State Department of Public Works, 
rofessor Hyde, who was 56, had been at | was drowned near Sacramento, Calif., in 
aeiel ¢ e University of the Philippines since The Society welcomes addi- the recent (February) flood that swept 
d. has re 21. Before that he served as a captain tional biographical material to through the Sacramento Valley. Mr. von 
> Highway the Corps of Eugmeers, U.S. Army. | supplement these brief notes Se Te AS. wee win the Coe 
ge of grad n the construction of fortifications for and to be available for use fornia Division of Water Resources from 
ous . . ") "° . 
Manila Bay, and he had also been a bridge jm the fficial mrametre tor 1930 to 1933 and, again, from 1935 to 
. . ‘ ‘ e cf ‘ ~ Q« « . 
lesigner and chief structural designing 7 idtene” ' 1938. From 1933 to 1935 he was with the 
- structural gineer in the Manila Bureau of Public FARSECHORE. U.S. Forest Service as chief of party on 
ridge Con Works a ee ail - road location. 
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to that 0 \ NS TO MEMBERSHIP Arrastia, Justo (M. '39), Head, Dept. of Me- Catnoun, Frep Harvey Hatt, Jr. (Jun. '40) 
. . . ' chanics, Coll. of Eng., Univ. of the Philippines, 330 South Tyron St., Charlotte N.¢ 
nce Wixins (Jun. '40), 1640 Manila, Philippine Islands. 
F ad Cambridge, Mass CAPLAN, SALEM Davin (Assoc. M. ‘40), Eng 
transierrese W “ Haskett (Jun. "39), Supt. of Barton, Georce WrttiamM (Assoc. M 40), Insp., Dept. of Public Works, Municipal Bldg 
he was if str, WPA, Box 911, San Angelo, Tex Traffic Engr., Chicago Motor Club, 66 East (Res., 2205 Creston Ave.), New York, N.Y 
~~ 4 rte r Cc Jun. *40), 12 Sumner South Water, Chicago (Res., 1612 Forest Ave 
igineers Ad., Can Mass os Wilmette), Ill. CarRsen, Davip (Jun. '40), Eng. Asst., Board of 
1) he chiel Rsow | . " Transportation, 69 Pennsylvania Ave., Brook 
nu tural) Leo M. '40), Engr (Struc Boyies, Jesse VarNet (Assoc. M. 40), Dist lyn (Res., 10 Bank St., New York), N.Y. 
e divis ‘ 'y Dept., Washington, D.C Director of Operations, WPA, 422 Grant St 
+ citt Va , eenth St., North, Arlington, Decatur, Ala. Carson, Cuester Peyton (Jun. 39), Engr 
- R Fruin-Colnon Contr. Co., 502 Merchants 
1 G a COCHRANE (Assoc. M. ‘40), Brewer, Wit (Assoc. M 40), Asst. Engr., Laclede Bidg. (Res., 5806 Enright Ave.), St 
nied” New  ¥ tr. Co., 420 Lexington Ave., Corps. of Engrs., U.S.A., U.S. Engr. Office Louis, Mo 
ion New ue . . ‘9-Ol Thirty-fifth Ave New Federal Bidg., Pittsburgh, Pa 
jecora ARs .¥ CHAMBERS, ALVIN Lege (M. '40), Asst. Prof. of 
“a RK (Jun. ‘40), Instrument- Brown, RICHARD FULMER Jun. ‘40), Eng Testing Materials ra Eng. Dept., Univ of 
- way Dept., San Saba (Res Draftsman, U.S. Engrs. Office, Caddoa (Res Kentucky (Res., 827 Sunset Drive), Lexington, 


Antonio), Tex 711 South 6th St., Lamar), Colo 
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CLARK, Rotanp Avuoustus (Jun. ‘40), Eng. 
Draftsman and Librarian, Whitman, Requardt 
& Smith, West Biddle St. at Charles (Res., 
5308 Tramore Rd.), Baltimore, Md. 


Curmton, Eocar Tuomas (Assoc. M. 40), Y. M. 
C. A., Omaha, Nebr. 

Davis, Tuomas V. (Jun. 40), Elec. and Struc- 
tural Draftsman, Imperial Irrig. Dist., Im- 
perial, Calif. 

Dowp, Gaytorp CrarK (Jun. '40), Civ. Engr., 
Stewart-Kingscott Co., 208 Elm St., Kala- 
mazoo, Mich. 

Drooixn, Leonarp Rosert (Jun. *40), Junior 
Civ. Engr., Civ. Aeronautics Authority, 14th 
and L Sts. (Res., 1716 N St., N.W.), Washing- 
ton, D.C. 

E.uiorr, THomas Coroate (Jun. "39), Drafts- 
man, N. & W. Ry., Eng. Dept., Roanoke, Va. 

Evans, Georos (Jun. '39), Junior Engr., U.S. 
Bureau of Reclamation, 406 Custom House 
(Res., 3485 West 32d Ave.), Denver, Colo. 


Feresaver, Ropert Woovatt (Jun. '39), Asst. 
Fngr. Aide, U.S. Forest Service, Idaho City, 
Idaho. 

Friata, Joun Josera (Jun. °39), Eng. Cadet, 
Bridge Design Section, New York City Dept. 
of Public Works, 125 Worth St. (Res., 410 
East 84th St.), New York, N.Y. 

FLANNERY, Joun Patrick (Jun. ‘40), Engr., 
Decatur Contr. Co, 1455 Blondell Ave., 
Pelham Bay (Res., 8829 Fort Hamilton Park- 
way, Brooklyn), N.Y. 

Forp, Paut Guenn (Jun. '40), 220 Federal Bidg., 
Asheville, N.C. 

Ferepricn, Lawrence Max (Assoc. M. ‘39), 
Asst. Prof., Civ. Eng., Univ. of Toledo, Ban- 
croft St., Toledo, Ohio 

Frye, Crare ALANSON (Assoc. M. °40), Chf., 
Regional Eng. Div., SCS, U.S. Dept. of Agri- 
culture, 318 Center Bldg. (Res., 35 Overhill 
Rd.), Upper Darby, Pa. 

Gayner, Jerrotp Mirton (Jun. 39), Junior 
Bridge Engr., State Bridge Dept. (Res., 2480 
Portola Way), Sacramento, Calif. 


Goopvwtn, Henry Joun (Jun. '40), Junior Engr., 
U.S. Eng. Dept., Prado Dam, 920 South Par- 
ton St., Santa Ana, Calif. 


Granp, Rosert SHoat (Assoc. M. 40) Constr. 
Supt. and Engr., The Austin Co., 19 Rector 
St New York, N.Y. (Res., 585 Montello 
St., Brockton, Mass.) 

Gray, Nomer (Assoc. M. ‘40), Eng. Insp., 
Dept. of Public Works, City of New York, 
Municipal Bldg. (Res., 2934 Valentine Ave.), 
New York, N.Y 

Gurry, Joun Writtam (Jun. 40), Junior Engr., 
U.S. Geological Survey, 945 Post Office Bldg., 
Boston, Mass 


Harr, Wiitarp Crarence (Jun. 39), County 
Engr. of Constr.. WPA, 706 North llth (Res., 
1331 Olive St.), Murphysboro, Il 


Herron, Writtam Roacna (Jun. '39), Draftsman, 
Edmonds Art Stone Co., 2135 Queens Chapel 
Rd., N.E. (Res., 1730 Park Rd., N.W.), Wash- 
ington, D.C 


Honors, Taomas Victor (M. "40), Asst. Director 
of Waters, Dept. of Forests and Waters, Room 
463 Edu. Bldg. (Res., 42 Taylor Boulevard), 
Harrisburg, Pa. 


Hoerrner, Frevertck Joun (Jun. °39), Esti- 
mator, Designer, Hoeppner-Bartlett Co., 651 
East Madison St. (Res., 305 Garfield Ave.), 
Eau Claire, Wis 


Houser, Frovp Lester (M. ‘40), Deputy Ad- 
ministrator, WPA, 1206 Santee St. (Res., 761 
South Sierra Bonita Ave.), Los Angeles, Calif. 


Homer, Joun Wenve wr (Jun. 39), Junior Engr., 
International Boundary Comm., Box 821, San 
Benito, Tex 

Hupson, Rowert FRANKLIN (Jun. '39), Drafts 
man, New England Power Assoc., 42 Main 
St., Leominster (Res., 58 Farragut Rd., Swamp- 
scott), Mass 


Hyianp, Ricnarp Vincent (M. "40), (Madigan 
Hyland), 28-04 Forty-first Ave., Long Island 
City, N.Y 

Inocuts, Craupe Cavenpisu (M. '39), Director, 
Central Irrig. and Hydrodynamic Research, 
Govt. of India, Poona, India 


Kernan, FrRancts Frepertcx (Assoc. M. ‘40) 
Office Engr., City Engrs. Office, City Hall 
(Res., 7537 Trenton Ave.), ‘University City, 
Mo 


Komn, Artuur (Jun. 40), Sales Engr., Fleming 
Structural Stee! Co., 411 Neal St. (Res., 113 
East Moody Ave), New Castle, Pa 





TOTAL MEMBERSHIP AS OF 
MARCH 9, 1940 
NN SI eter 5,604 
Associate Members... ... 6,371 

Corporate Members.. 11,975 
Honorary Members. ... . . 31 
Dist cectesauenskes 6,168 
EE + wubpeadbaawee 70 
RS es ae 1 

ME. is clnaweeee 18,245 











Kurcuerra, Don Henry (Jun. "49), Junior Engr., 
National Park Service, 300 Keeline Bldg., 
Omaha, Nebr. 


Kurtcuera, Raven Joun (Jun. '39), Junior Agri. 
Engr., SCS, Buffalo, Okla. 


Leavy, Eomonp Harrison (M. ‘40), Maj., 
Corps of Engrs., U.S.A., 70 Columbus Ave., 
ag York (Res., 74 Park Ave., Bronxville), 


LEHMANN, KeNNeta Freperick (Jun. ‘°40), 
Min. Engr, Oliver Iron Min. Co. (Res., 2113 
Seventh Ave., East), Hibbing, Minn. 


Lestirr, Jonn Wriittam (Jun. "40), Asst. Engr., 
a Engr. Office, 31 St. James Ave., Boston, 
ass. 


Levitt, Stantey Manvuat (Jun. '39), Bridge 
Detailer, State Highway Comm., Box 781, 
Baton Rouge, La. 


Lustspaper, Epowarp Emanuet (Jun. ‘40), 
Junior Estimator, Asst. Supt., Psaty & Fuhr- 
man, Inc., 369 Lexington Ave., New York (Res., 
220 Corbin P1., Brooklyn), N.Y. 


Mattiey, Avexts Perer (Assoc. M. '40), Elec. 
Eng. Designer, Utilities Eng. Bureau, Public 
Utilities Comm., City and County of San 
Francisco, 425 Mason St., San Francisco, 
Calif. 

MANLey, Kenneta Grant (Assoc. M. ‘40), 
State Safety Consultant, WPA, 1826 West 
McDowell Rd., Phoenix, Ariz. 


Meraituew, WiLttaM STerRwineo (Assoc. M. 40), 
Asst. Engr., Met. Water Dist. of Southern 
California, 306 West 3d St., Los Angeles (Res., 
133 San Miguel Rd., Pasadena), Calif. 


MoneyMAKeR, Berten Currrorp (Assoc. M. 
'40), Senior Geologist, TVA, 203 Union Bldg., 
Knoxville, Tenn. 


Muncer, Harotp Hawrey (Assoc. M. °40), 
Research Asst., Dept. of Applied Mechanics, 
Kansas State Coll., Manhattan, Kans. 


Norton, Eric Cotpurn (Assoc. M. '39), Senior 
Claims Engr., State Dept. of Public Works, 
State Office Bldg., Albany (Res., 197 Dela- 
ware Ave., Delmar), N.Y. 


OcrnurNn, THomas Jerrerson, III (Jun. 40), 
Junior Bridge Design Engr., State Highway 
Dept., State Highway Bldg., Richmond, Va. 


Pace, Witttam Birney (Jun. '39), R. F. D., 
Sebago Lake, Me. 


Rautves, Avcust Henry WILLIAM (Jun. °39), 
Junior Eng. Aide, Corps of Engrs., U.S.A., 121 
Custom House, San Francisco (Res., 2005 
ERighty-ninth Ave., Oakland), Calif. 


Raycrort, Caauncy Wriiitam (Assoc. M. '40), 
Associate Engr., Regional Office 1, PWA, 301 
Nassau St., Princeton, N.J. 


Rocnerorp, Greorce Epwarp (Jun. ‘40), In- 
surance Insp., Factory Insurance Assoc., 555 
Asylum St. (Res., 44 Garden St.), Hartford, 
Conn 


Ruta, Murray ALan (Assoc. M. ‘40), Asst. 
Engr., U.S. Engrs., War Dept., U.S. Govt., 
Post Office Bldg., Cincinnati, Ohio (Res., 22 
Linden Ave., Fort Thomas, Ky.) 


Saner, Curtis CHartes (M. '40), Associated 
with Haile & McClendon, 308 Scanlon Bidg., 
Houston, Tex. 


Sarpts, Joan Micnaet (Jun. '39), With U.S. 
Engrs., Auburn (Res., 202 Roselawn Ave., 


Modesto), Calif 
Savace, WiittaM Terrece (Jun. 39), Rodman, 


State Highway Dept., Box 454, Floydada (Res., 
2203 Twenty-eighth St., Lubbock), Tex. 


Scott, Rosert Piney (Jun. °39), Office Engr., 
Middle Rio Grande Conservancy Dist., Court 
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House (Res., 507 Lafayette Pi.), Aj querque 


N. Mex. 


Seaton, Joun Epcar (Jun. '39), Junior Engr 


North 


astern Const. Co., 812 Nicce 
Winston-Salem, N.C ween Ely 


Seawett, Votney Ricwarp (M. "40 


Director 


Div. of Operations, WPA, 1206 s : 
(Res., 525 South Gramercy P1.), Leo Amman 


Calif. 


Saicts, WALTER LEONARD (Assoc. M. '4() Hess 
Dept. of Civ. Eng. and Asst. Dean of Eee 


Ind 


Univ. of Notre Dame, Box 1413, Notre Dame 


Smirn, Tuomas Roy (M. '40), Engr. Us 
of Reclamation, Friant, Calif. - S. Bureay 


SORENSEN, ARNE SEVERIN (Jun. °39), Junior 
Civ. Engr., SCS, 211 Sonna Bidg., Boise, ida. 


STENBERG, Jack Emory (Assoc. M. '40). Senio- 


Project Mgr., U.S. 


Indian Service Box 63 


Fort Washakie, Wyo. 


Stinner, Rosert Leo (Jun. '39), With P 
vania Water Co., Wilkinsburg (Res., 14 Ne 
man St., Duquesne), Pa. ; 


Stronc, Ropert WALtace (Jun. °39), Drafi: 


man, State Highway, Bridge Dept. ¢ ! 
Bidg. (Res., 239 Johnson St.) Santa’ t. 
ex. 


N.M 


THompson, WILLIAM Ropert (Jun. 40), Car 
U.S. Enges., 1214 Fifth Ave., Huntington 


W.Va. 


THomsen, JoHn Wiittam (M. '40), Vice-Pres 
Stupp Bros. Bridge & Iron Co., 3800 Web 


Rd., St. Louis, Mo. 


VERNER, EvwIn ABERCROMBIE (Assoc. M 4) 
With Shell Oil Co., 100 Bush St., San Francise 
(Res., 711 Masonic Ave., Berkeley), Calif 


Von Der Linn, ARTHUR WILLIAM (Assoc 
‘40), Technical Representative, Wm. P. \, 
Donald Constr. Co., Box 190, Flushing (Res 
114-33 Two Hundredth St., St. Albans), N \ 


Weser, Rosert Cartes (Jun. ‘40), Junior 
Eng. Draftsman, TVA, 711 Union Bldg. (Res 


1628 Yale Ave.), Knoxville, Tenn. 
WILBERDING, MARION Xavier (M. ‘'40), Prev 


Wilberding Co., 


Inc., 808 Seventeenth Ss 


N.W. (Res., 2833 Twenty-ninth St.. NW 


Washington, D.C. 


WitwraMs, Freperick Hastinos (Jun } 
Asst. Instr., Alabama Polytechnic Inst., Bor 


224, Auburn, Ala. 


Witson, Bast Wrictiey (Assoc. M. 40), Avt 
Engr., Research, Chf. Civ. Engr.’s Office, Sout 
African Railways and Harbours, Johann 
burg, Union of South Africa. 


Wyman, Jack A. (Assoc. M. '40), Area Engr 
WPA, 2055 Harney Bldg. (Res., 3416 Ca 
fornia St.), Omaha, Nebr. 


Yes, Jewett Cav Yick (Jun. '39), Junior Nave 
Archt., Navy Yard, Pearl Harbor (Res., 1825 
Fort St., Honolulu), Hawaii. 


MEMBERSHIP TRANSFERS 


AMIRIKIAN, ArsHAM (Assoc. M. 30; M. ‘4 
Design Engr., Navy Dept., Bureau of Yard 


and Docks, 


Washington, D.C. (Res, 602 


Western Ave., N.W., Chevy Chase, Md 


Benson, CHartes Bevertey (Assoc. M 
M. ‘40), Prin. Statistician (Eng.), New Yor 


Public Service Comm., 80 Centre St 


N " 


York (Res., 44 Highridge Rd., Hartsdak 
N.Y. 


Carone, Ratpn Georoe (Jun. ‘32; Assoc 
40), Junior Administrative Asst., U.S. Fores 
Service, CCC, 411 State House Annex, Trent 
(Res., 27 Roma St., Nutley), N.J. 


Cums, Freperick (Jun. ‘30; Assoc. M #! 
Associate Engr., U.S. Engr. Office, /o! ~ 
Figueroa, Los Angeles, Calif. 


Danner, Extis (Jun. "30; Assoc. M. ‘40 
Highway Engr., State Div. of Highways 
Hawley Rd. 


Peoria, Ill. 


Dawson, CHARLBS OaTLey (Jun. ‘30 
'40), Instr., Dept. of Civ. Eng 


Asst 


303 Columbia Terrace 


Assoc. M 
Univ. of New 


Hampshire, Durham, N.H. 


Decson, Istpore (Assoc. M. ‘16; M 
to Dept. Commr., E 
Public Works, City of New York 


40 Asst 


Bureau of Bridges, Dept ° 


18th Floor 


Municipal Bldg., New York, N.Y 


Ext, Cart StepHens (Assoc. M 
Pres., Northeastern Univ., 
Ave., Boston, Mass. 


Eustis, Ernest Lewis, JR. 
M. °40), Asst. Seismologist, 


21; M. # 
360 Huntingtoo 


(Jun. ‘38; Assoc 
Caribbean Petro 


leum Co., Maracaibo, Venezuela 


FARQUHAR, FRANK SHaw (Jun. ©! 
40), Eng. Aid, U.S. Biological Sutv® 


Assoc M 
Wasb- 
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Res., 59 Park Ave., Winthrop, Queens, Borough Hall, Long Island City (Res., Vaccaro, Georce (Jun. ‘36; Assoc. M. '40), 
r 83-44 Lefferts Boulevard, Kew Gardens), N.Y. Structural Engr., Dept. of Public Works, 
etinc (Assoc. M. '22; M. ’40), Pato, Grorcr Payne (Jun. ’28; Assoc. M. ’40) City of New York, Room 1400, Municipal 
. Muski Watersh a : ~ 4 - . , Bidg., New York (Res., 335 Humboldt St., 
Rm 7 wT on Associate Engr., TVA, Knoxville, Tenn. Brooklyn), N.Y. 
Ave.), New Philadelphia, Ohio PaRKER, ANTOINE PaneT (Jun. '33; Assoc. M , : 1°79. aes 
: as ’ 40), Structural Engr., Frank S. Parker, 533 Wegee, Waeme Ssrron (Jun. ab agg 
; ey Joserm (Jun. "33; Assoc. M West 57th St., New York, N.Y. seals He Se see eee Se 
“ ‘older Constr. Co., Inc., Market angle Div., Pittsburgh Chamber of Commerce, 
Bank Bldg. (Res., The Croydon, Parensow, Joun Lame (Assoc. M. '38; M. '39) Seventh Ave., Pittsburgh, Pa. 
st Sts.), Philadelphia, Pa. recht. and Civ. Engr. (Palmer & Turner), 17 Poem , on. : 
docs Canton Rd., Shanghai, China. Oe ee ee et at Same. 
Brestin (Jun. "32; Assoc. M . . ssociate Materials Engr., TVA, 
reacher, T. R. Proctor School, Pusenart, Dec-more Georce (Jun. '31; Assoc Hiwassee Dasa, N.C. 
, tice. N.¥ M. '40), Engr., Permanente Corporation, Box Wnims, Le . P 4. : 
299. S : a en ae S, Leon G. (Assoc. M. '24; M. ‘40), 
s Costne (Jun. '23; Assoc. M A Jose (Res., 6526 Dana St., Oakland), Res. Engr., Greeley & Hansen, 110 Cherry St., 
2 hf. Engr., Dept. of Housing and F (Res., 2231 Glenwood Ave.), Toledo, Ohio 
rough of Queens, 21-10 Forty- ——_- see AMARAL (Jun. '34; Assoc. M. '40), 
mg Island City (Res., 6623 sst. Hydr. Engr., Emprezas Electricas Brasil N 7h 
rd, Brooklyn), N.Y Fanel S.A., Av. Rio Branco 137-14°, Rio de REINSTATEMENTS 
aneiro, Brazil. >j . 
tevine (Assoc. M. °26; M. °40). ; —-+~ >) ANTHONY, Jun., reinstated 
Board of Public Utility Commrs., se, Soe Crawrorp (Assoc. M. '23; M on Deere ceue 
lersey, 1060 Broad St., Room 601, 40), Maintenance Engr., Muskingum Water- Foster, W Sou “i 
. deed Conservancy Dict. 96 &.. 4.0. (hen. ag be A+ SouTamMayp, Jun., reinstated 
] 24: A - 137 Fourth St., S.E.), New Philadelphia, Ohio : ; 
LAWRENCE (jun o#, Assoc. M. ‘ : 7 : 
Steal Deaihemen, Dedan Bie. SuTTon, Wittam Goprrry (Assoc. M. ‘23: M. ae ty eee Assoc. M., reinstated 
Works of Manhattan, 2120 *39), Prof , Civ. Eng., Univ. of Witwatersrand, ; : " 
sicipal Bldg., New York (Res., 140-18 Box 1176, Johannesburg, Transvaal, Union of Preirer, Freperick Josepu, Assoc. M., rein 
Ave., Flushing), N.Y. South Africa. stated March 4, 1940. 
eaw. WrittaM Harowp (Jun. °34; Assoc THIBoBEAU, GeorGE FREDERICK (Assoc. M. '31; . Ss 13 eene a 
Waitee © faeries tee. eb M. '40), Treas., Thibodeau Constr. Co., Inc., a ag eng Davis, Assoc. M., reinstated 
Jifornia State Bldg., Los Angeles aapene Ave. (Res., Four Winds), Wolfeboro, ee 
43 Mil S "as ‘ ‘ali N.H. 
Milan St., South Pasadena), Calif RESIGNATIONS 
ywever, Wrtram Loutrs (Jun. '37; Assoc. Tuomas, Roy James (Jun. '37; Assoc. M. ‘40) P 
Asst. Engr., U.S. Engrs., Sardis, Miss Asst. Civ. Engr., TVA, Dept. of Operations Burce, Evcense Fievp, Jun., resigned March | 
Wilson Dam, Ala 1940 
sen. Nrcocas Evra (Jun. "31; Assoc. M. -— ‘ — 
Ener., Iraq Petroleum Co., Ltd., THompson, T. Sanrorp (Jun. '23; Assoc. M. Cooke, CHARLES Prentice, M., resigned March 
Palestine 32; M. '40), Asst. Engr. Designer, Board of 1, 1940 
: Water Supply, 346 Broadway, New York 
Greorce Eart (Jun. "14; Assoc. M. (Res., 947 Eightieth St., Brooklyn), N.Y. Foster, Harry LLEWELLYN, Assoc. M., resigned 
s M.'4 Cons. Engr., The Barrett Co., 40 ‘ x ‘ March 1, 1940 
New York, N.Y. (RIBBLE, JOHN FuRMAN (Assoc. M. '36; M. '40), 
Prin. Civ. Engr., Materials Div., State High- Lewis, RALPH Wesster, Assoc. M., resigned 
+ Hatt (Jun. "29; Assoc. M. '40), way Dept., State Highway Bldg. (Res., 17 March 1, 1940 
nan. Carnegie-Illinois Steel Corporation, Walnut St.), Montgomery, Ala 
& South La Salle St., Chicago, Il re Roevks, Paut Lewis, Jun., resigned March | 
Tycer, Ivan Lours (Assoc. M. '27; M. ‘40), 1940. 
{Lexis Josep (Jun. 38; Assoc. M. Concrete and Materials Engr., Pennsylvania 
ransitman, Grade 4, Designs Div., Turnpike Comm., 11 North 4th, Harrisburg, Tompson, Frep LAWRENCE M., resigned 
ewers, with Borough Pres. of Pa March 1, 1940 
SE = 

















Applications for Admission 
Condensed Records to Facilitate Comment from Members 
April 1, 1940 


or lranster 
to Board of Direction 


NuMBER 4 








slion provides that the Board of Direction shall elect or 
ints for admission or for transfer. In order to 
the eligibility of each candidate, the Board must 
upon the 


formation. 


mDer id urged, 
. LENGTH OF 
arefully GRADE GENERAL REQUIREMENT AGE ACTIVE 
PRACTICE 
lidales pub 
. Qualified to design as well as or 
. Member = 7 res . 9» 
n Civil oe to direct important work 35 years 12 years 
to furnish A 
Associate : 
( > _ > 7 > : 
la which Masher Qualified to direct work 27 years 8 years 
nining the Qualified for sub-professional 9 . 
Junior wen 20 years 4 years 
plicant. . 
ed that Qualified by scientific acquire- 
Affiliate ments or practical experience 35 years 12 years 


dod ~ ‘ 
ion ag to cooperate with engineers 


ling be * In the following list RCA (responsible charge—-Associate Member standard) denotes 
nasmuch years of responsible charge of work as principal or subordinate, and RCM (responsible 
i charge—-Member standard) denotes years of responsible charge of IMPORTANT work 

+ based i. e., work of considerable magnitude or considerable complexity 


BARRETT, Evcenge Vincent (Assoc. M.), Cara- 


PLYING FOR MEMBE 
R cas, Venezuela. (Age 38) (Claims RCM 6.0) 


un (Assoc. M.), Pitts- Dec. 1936 to date Chf., Materials Testing 
laims RCA 6.9 RCM Laboratory, Ministry of Public Works, Vene- 
e with Dravo Corporation zuela; previously Jun. Eng. Supervisor, Ma- 


terials Inspection and Testing Div., WPA, New 
York City. 

Berry, CHARLES VALENTINE, Kalamazoo, Mich. 
(Age 39) (Claims RCM 17.0) 1928 to date Gen. 
Mgr. and Chf. Engr., Kalamazoo Haydite Tile 
Co., manufacturing, selling, and designing con 
crete units. 


and Director of Eng.; 
istr. Plant Engr., TVA, 


‘AN, Bethesda, Md. (Age 
3.6) Oct. 1923 to date 
reodetic Survey as Deck 
lydrographic and Geo- 
ce July 1935) Hydro- Bermmece, Georce Ciirrorp, Santurce, Puerto 
—_ Rico. (Age 49) (Claims RC 16.1 D 9.7) Jan 





MINIMUM REQUIREMENTS FOR ADMISSION 


upon the opinions of those who know the applicant personally as 
well as upon the nature and extent of his professional experience. 


Any facts derogatory to the personal character or professional 


reputation of an applicant 
should be promptly commu- 
nicated to the Board. 


Communications relating 


RESPONSIBLE 
CHARGE OF 


WorkK ° 
to applicants are considered 
5 years ; 
RCM* strictly confidential. 
5 cones The Board of Direction 
RCA* will not consider the appli- 
cations herein contained from 
residents of North America 
5 years until the expiration of 30 
RCM* 


days, and from non-residents 
of North America until the 
expiration of 90 days from 
the date of this list. 


1936 to date Associate Civ. Engr., U.S. Navy 
Dept., Bureau of Yards and Docks; previously 
Designing Engr. (Grade IV), California Dept 
of Public Works, Bridge Div. 


Brinckernorr, Henry Mortron, New York 
City. (Age 71) (Claims RCM 46.0) 1906 to 
date member of firm, Parsons, Klapp, Brincker- 
hoff & Douglas (formerly Wm. Barclay, Par- 
sons and Eugene Klapp), at present Senior 
Partner, on consulting work, design, reports, 
etc. 


Brown, ANDRrew Josera, Chicago, Ill (Age 46) 
(Claims RCA 6.5 RCM 5.9) Jan. 1939 to date 
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Asst. Structural Designer, Dept. of Subways 
and Superhighways; previously Structural 
Designer, Chas. DeLeuw & Co.; Chf. Engr 
S. F. Neidam, Structural Engr.; Structural 
Designer, successively with Strauss Bascule 
Bridge Co., F. W. Seidensticker, Structural 
Engr., A. S. Alschuler, Archt., Graham 
Anderson-Probst & White, Archts., and 
Strauss Eng. Corporation, all of Chicago, Ill 


Bavtron, Parmce Grisrrap (Assoc. M.), Buffalo, 
N.Y. (Age 48) (Claims RCA 4.6 RCM 16.2) 
Aug. 1917 to date with U.S. Army, as 2d Lieut., 
Ist Lieut., Capt., Major, etc., since Oct. 1938 
being Dist. Engr., Buffalo Engr. Dist. 


Bureptcx, Roy Dayton, Morgantown, W.Va 
(Age 47) (Claims RCA 2.3 RCM 18.7) June 
1916 to date with U.S. Army, successively with 
Ohio National Guard Engrs. (later 112th 
Eners.), Mexican Border and Training Camp 
Service, Capt., Coast Artillery Corps, and 
since July 1920) Capt. and Major, Corps of 
Engrs. 

Byers, Eowrn WiuittaM, Chicago, Ill. (Age 43) 
(Claims RC 16.1 D 14.4) Oct. 1934 to date with 
Montgomery Ward & Co., as Chf. Specification 
Writer, Constr. and Equipment Dept., also 
since Oct. 1936 Section Head, Archt. Unit, and 
since June 1937) Asst. Archt. 


CANALS, Cesar Socorro (Assoc. M.), Mollendo, 
Peru. (Age 37) (Claims RC 10.0 D 1.5) Nov 
1929 to date Engr., Frederick Snare Corpora- 
tion, New York City. 


CargMAN, Stwon Perer, Binghamton,N.Y. (Age 
40) (Claims RCA 5.2 RCM 7.7) July 1934 to 
date Asst. and Deputy City Engr., Bureau of 
Eng., Binghamton, N.Y. 


Carr, Josern Artuur, Ridgewood, NJ. (Age 
50) (Claims RCA 2.7 RCM 20.8) ae 1921 to 
date Engr. and Supt., Ridgewood Water Dept 

Devaut, Wrtarp Rocers (Assoc. M.), Green 
wich, Conn. (Age 41) (Claims RCA 5.2 RCM 
13.0) March 1924 to date with S. E. Minor & 
Co., Inc., Civ. Engrs., as Highway Engr., 
Vice-Pres., and since Jan. 1940 Pres 


Doak, Joun (Assoc. M.), Urbana, Ill (Age 38) 
(Claims RCM 15.0) 1923 to date with Univ. of 
Illinois as Draftsman, Inspector, Asst. Supt. of 
Bidg. Constr., Supt. of Bidg. Constr., and 
(since 1936) Supt. of Bidgs 


Dott, Tueopore Francis, Kansas City, Mo. 
(Age 45) (Claims RCA 5.1 RCM 7.9) June 1938 
to date Designer, Ash-Howard-Needles & 
Tammen; previously in private practice; 
Draftsman, Chicago, Milwaukee, St. Paul & 
Pacific R.R., Chicago, Ill.; Bridge Draftsman 
and Asst. Engr., Atchison, Topeka & Santa Fe 
R.R., Chicago, Ill 


Dye, Eowarp Ranpo.ten, Bozeman, Mont. 
(Age 38) (Claims RC 13.3 D 11.0) Sept. 1929 to 
June 1935 Asst. Prof., and Sept. 1935 to date 
Associate Prof., of Civ. Eng., Montana State 
Coll 

Etper, CLayeurn Compes (Assoc. M.), Los 
Angeles, Calif. (Age 44) (Claims RCA 4.1 
RCM 12.1) May 1930 to date with Metropoli- 
tan Water Dist. of Southern California as 
Hydrographic Engr (Senior Engr.) on Colorado 
River Aqueduct investigations. 


Fry, Berwyn Joseru, Chicago, lll. (Age 37) 
(Claims RCA 3.5 RCM 10.5) Dec. 1931 to date 
Chf. Ener., E. J. Albrecht Co. 


Gargpner, Lyte Burpetre, Johnstown, Pa. 
(Age 36) (Claims RCA 3.5 RCM 6.9) Nov. 1927 
to date with E. J. Albrecht Co., Engrs.-Contrs., 
Chicago, Ul., as Asst. Supt., Supt., and (since 
April 1933) Gen. Supt. 


Gepnarpt, Joun Freverick Witttam (Assoc 
M.), Indianapolis, Ind. (Age 55) (Claims RC 
24.4 D 5.0) Nov. 1935 to date Constr. Engr. 
and Engr. Inspector, Land Utilization Pro- 
gram (under RA and later FSA); previously 
Superv. Engr., New Jersey Geodetic Control 
Survey. 

Geme, Eowin Morrect, St. Paul, Minn. (Age 
63) (Claims RCA 7.1 RCM 31.6) June 1907 to 
an. 1908 and June 1908 to date with Northern 

acific Ry., as Bidg. Constr. Inspector, Asst. 
Engr., Supervisor of Bridges and Bidgs., and 
(since Aug. 1925) Engr. of Water Service. 


Hayes, Cwuartes Eowarp, East Lansing, Mich 
(Age 57) (Claims RCA 1.8 RCM 7.6) Dec. 1933 
to date with Michigan State Highway Dept., as 
Project Engr., Dist. Engr., Asst. to Deputy 
Commrs., and (since July 1937) WPA Engr 
and Engr.-in-Chg., FAS Program. 


Hersum, LeRoy Maxwett, Boston, Mass. (Age 
41) (Claims RCM 10.6) Oct. to Dee. 1937 
Cons. Engr. on buildings, and Jan. 1940 to date 
Structural Engr., Univ. of‘ New Hampshire; in 
the interim Designing Engr. tor various firms, 
and Cons. Evgr., Massachusetts Dept. of Pub- 
lic Works. 


Homer, LANoLtEeY Stopparp (Assoc. M_.), Boston, 
Mass Age 49) (Claims RCA 3.5 RCM 11.0) 


1920 to date Supt. of Constr., Turner Constr. 
Co 

Lawson, Hearucore WiiitaMm, Bethlehem, Pa 
(Age 50) (Claims RCA 3.0 RCM 19.9) April 1931 
to date Engr., Bethlehem (Pa.) Steel Corpora- 
tion, fabricated steel construction. 


Lewis, Eowarp Rowtanp, Detroit, Mich. (Age 
70) (Claims RCA 2.0 RCM 37.6) At present re- 
tired; Aug. 1906 to June 1912 Div. Engr. of 
Maintenance and March 1921—Dec. 1939 Office 
and Prin. Asst. Engr., Michigan Central R.R. 


LinDBeRG, Harry Emi, Pittsburgh, Pa. (Age 
42) (Claims RCA 6.3 RCM 12.8) July 1919 to 
date with Pittsburgh-Des Moines Steel Co., as 
Draftsman, Designer, and (since May 1927) 
Asst. Chf. Engr. 


Macuire, Caartes Avucustine (Assoc. M.), 
Providence, R.I. (Age 52) (Claims RCA 18.0 
RCM 7.0) 1938 to date Cons. Engr.; previously 
Commr. of Public Works, Providence. 


Mayo, Rosert Spracus, Lancaster, Pa. (Age 
39) (Claims RCA 5.7 RCM 8.6) July 1937 to 
date in private practice, designing sail Gehaland- 
ing special equipment and machinery for con- 
struction, etc.; previously Engr., Ransome 
Concrete Machinery Co., Dunellen, N_J; 
Engr., Steel Form Dept., Blaw-Knox Co., 
Blawnox, Pa. 


Park, Ricwarp, Mobile, Ala. (Age 56) (Claims 
RCA 3.0 RCM 23.4) 1907 to date with U.S. 
Engrs. as Asst. to U.S. Dist. Engr., Asst. Dept. 
Engr., Commanding Officer, Executive Officer, 
Constr. Engr., Chf. of Supply Sec., etc., and 
since March 1936) Dist. Engr. 


Taussic, Joun Wricut (Assoc. M.), New York 
City. (Age 52) (Claims RCA 5.5 RCM 25.7) 
Sept. 1908 to date with Raymond Concrete 
Pile Co., as Asst. Supt., Supt., Gen. Supt., 
(Chicago Dist.), Dist. Mgr., Asst. Gen. Mgr., 
and (since Jan. 1926) Vice-Pres. and Director. 


Torres, Freperick Taomas, Jr., Philadelphia, 
Pa. (Age 48) (Claims RCA 9.0 RCM 11.0) 
1908 to date with Bureau of Surveys, City of 
Philadelphia, as Chainman, Rodman, Transit- 
man, Second Asst. Surveyor, First Asst. Sur- 
veyor, Prin. Asst. Surveyor, and (since 1928) 
Surveyor and Regulator. 


Werner, Per Witaeto™ (Assoc. M.), Stockholm. 
Sweden. (Age 46) (Claims RCA 7.8 RCM 
9.6) Dec. 1925 to date with A. B. Vattenbyg- 
gnadsbyran, Cons. Engrs., as Cons. and De- 
signing Engr. 


Witson, Mayetn Homes, Morgantown, W.Va 
(Age 48) (Claims RCA 3.0 RCM 23.0) Dec. 
1917 to date with U.S. Army, Ist Lieut., Capt. 
and Major, Corps of Engrs. 


ZimmMeRMAN, Oscar Amprose (Assoc. M.), Kan- 
sas City, Mo. (Age 58) (Claims RCM 28.7) 
Aug. 1939 to date Field Engr, Massman 
Constr. Co.; previously with Kansas City 
(Mo.) Bridge Co., as Chf. Engr., Vice-Pres., and 
Gen. Mar. 


APPLYING FOR ASSOCIATE 
MEMBER 


Barser, Enwtn Wattace (Junior), San Fran- 
cisco, Calif. (Age 32) (Claims RCA 1.3) Aug 
1937 to date Water Purification Engr., Purifica- 
tion Div., San Francisco Water Dept.; previ- 
ously Field Engr., Wallace & Tiernan Sales 
Corporation. 


Best, Water Evcene (Junior), Vicksburg, 
Miss. (Age 33) (Claims RCA 6.1 RCM 3.7) 
Feb. 1930 to date with U.S. Engr. Office as 
Surveyman, Jun. Engr., and (since July 1936) 
Asst. Engr. and Associate Engr. 


Brescia, Raten Nicworas, New York City. 
(Age 28) (Claims RCA 2.0) Feb. 1936 to date 
Jun. Engr. and Senior Computer, War Dept., 
U.S. Army (WPA), Ft. Jay, Governors Isiand; 
previously Transitman, Parks Dept. (WPA), 
New York City. 


Browne, Haroitp Georce (Junior), Los Angeles, 
Calif. (Age 32) (Claims RCA 5.7) Nov. 1935 
to date with U.S. Engr. Dept., as Asst. Engr., 
and (since Aug. 1937) Associate Engr.; previ- 
ously Rodman and Jun. Engr., Metropolitan 
Water Dist. of Southern California. 


Carison, Frank Bowers (Junior), Alhambra, 
Calif. (Age 32) (Claims RCA 4.6) Nov. 1935 
to date with U.S. Engrs., as Senior Eng. Aide, 
Asst. to Engr., and (simce May 1938) Associate 
Engr., Structural Design Subsection of Dam 
Design Sec.; previously Jun. Engr., U.S. Dept. 
of Agriculture, Bureau of Biological Survey. 


Cuapwick, Wittam Jacos, Racine, Wis. (Age 
35) (Claims RCA 11.7) June 1927 to date with 
City of Racine, since Aug. 1928 as Asst. City 
Engr. 

Concpon, Witttam Howmes, Phoenix, Ariz. 
(Age 29) (Claims RCA 3.1 RCM 0.8) April 1936 





































V OL. Io, No , 


to date with CCC, on ID Projects 
—— Fy Eng. “=. ead (since | 
t. Engr., Dist. . Vious!y 
ont taste Ep lenge Buclinese rn 
uincy R.R.; Trai tor, Pi i 
Reservation. ne Ridge Indias 
DagBaker, ARTHUR KINNARD, Clo) 
(Age 32) (Claims RCA 5.0) March sis 0 
Civ. Bagr., Carnegie- Illinois Steel C, date 
previously Inspector, Pennsy] a Hi 
Dept. Pittsburgh, Pa. yivenia Highway 


Dearporrr, Hersert Hapiey, Hay ‘alis 
(Age 31) (Claims RCA 6.0) Aug. 1930 it! 
with California Div. of Highways ay 4" 
Eng. Field Aide, Jun. Highway Engr 
Bridge Engr., Asst. Bridge Engr. and 
Dec. 1936) Jun. Highway Engr., Dist. ry 


DeBarRpevesen, James MitcHect. Lj 
Ark. (Age 33) (Claims RCA 1 Rew" 
Oct. 1930 to date Jun. Highwa Engr., Ass: 
Highway Baer., and (since une 1936) Assos 
ighway Engr., U.S. Bure i 
(now PRA). au of Public Roads 


DuAMANI, PessuMAL NaRuUMAL, Khai i 
Sind, India. (Age 52) (Claims RCA 136) Ie 
1915 to date with Khairpur State as Overser 
Sub- Divisional Officer, State Engr, Supervisor 
in Rohri Canal No. 1 Div., Asst. tp 
Public Works Member, Executive Counc ag 
(since June 1933) Asst. Engr., Seepage and 
Bidgs. Sub-Div. 


Dietz, OLEN Apovpa, Ancon, Canal ( 
32) (Claims RCA 2.5) Oct. 1939 roy 
Engr., Municipal Eng. Dept.; Previously 
a and Inspector on cons of Bar. 
racks, Constr. Q.M., Fort Sill, Okla.; Chi of 
Party, City of Memphis, Tenn., L. & W. Diy 
Engr., S. & W. Cons. Co., Memphis, Tens. 
Engr. Technician, Tennessee Forestry Service. 


Dorrance, WILLIAM TuLty, Jr. (Junior 
tonbury, Conn. (Age 32) (Claes oer} 
July 1938 to date with Connecticut Highway 
Dept. as Senior Draftsman and (since july 
1939) Senior Eng. Aide; previ Steam 
Fitters Helper, Gibbs and Hill, Ine. ; Eng 
of Catenary, The Arundel Corporation 
Engr., The Tredennick-Billings Co., Bostos 
Mass.; Sales Engr. and Estimator, The Roct 
Wool Insulation Ccapesetion. 


Fiscuer, Pattie Conrap (Junior), New Yok 
City. (Age 32) (Claims RCA 1.3) Dec. 1931 
date with New York City Dept. of Water Sup- 

ly, Gas & Elec., as Draftsman, 
iv., and (since Dec. 1938) Transitman, 
hattan Constr. Div. 


FLANAGAN, JAMES FRANCIS, Comms, Calif 
(Age 43) (Claims RCA 13.5) july 1920 to Aug 
1922, summers 1923-1924 (while student), and 
Oct. 1926 to date with California Fruit &: 
change, Lumber Dept., as Instrumentmas 

aftsman, and (since Oct. 1926) Engr. is 
charge of all civil engineering work. 


Gacurmore, CLARSNCE Leroy, Cincinnati, Oho 
(Age 35) (Claims RCA 8.1 RCM 2.9) Jan. 192 
to date with U.S. Engr. Office as Surveymu 
Asst. Engr., Asst. Res. Engr., Associate Bog 


and (since June 1937) Engr. —an 
Guces, Joun Henry Lataam (Junior), Elmwod ° 

Conn. (Age 32) (Claims RCA 2.5) July 12 tectic 

to date with Connecticut State Dept. of Health 

Hartford, Conn., as Asst. San. Engr, i R 

(since Sept. 1936) Senior San. Engr. Steel 
Gincett, Howarp A., Long Island City, \.! homica 

(Age 42) (Claims RCA 11.8 RCM 5.2) Ju) : 

1938 to date with Metropolitan Housing © handlin 

Engr. Designer, Board of Design, and ssc 

Aug. 1939 Asst. Engr. at Starrett Bros & 300,000: 

Eken, Inc.; previously Engr, CWA, TERA ; 

and WPA above j 
Gupen, Ricwarp Mortimer, Lynbrook, \! located 

(Age 28) (Claims RCA 2.4) 1936 to 1937, J» : 

1937 to Feb. 1938 and Dec. 1939 to date me Electric 

U.S. Engrs. as Surveyman and_ Inspect 

previously Rodman, Chainman, Traositm away P; 

Chf. of Party, Asst. Field Engr., and Fie v a 

Engr., W. H. Gahagan, Contr, Engr. (later W Wi 

H. Gahagan Constr. Co.), Brookiys, N.Y 1en 
Haas, Epwarp THompson (Junior), San *™ hot nec 

cisco, Calif. (Age 32) (Claims RCA 4! Oct most e, 

0 


1935 to date Pres., Vermillion (S.Dak.) Na 
Gas Co.; also, since Jan. 1937 Vice-Pres = 
Gen. Mgr., William Bros. & Haas, Inc., 
Contrs.; since July 1939 Pres. swe 
(lowa) Natural Gas Co.; previously : 
Engr., Haas, Doughty & Jones 


Herecrincer, CHartes Moses |)! + 
wood, N.J. (Claims RCA 4.4 RCM 4+” “ 
1939 to date Gen. Contr.; previous!) r 
Sherman & Sleeper, Cons. Engrs Cam 
N.J., C. J. Kupper, Cons. Engr., 
N.J., Harry M. Herbert, Civ. Eagr 
bert Realty & Improvement \° tnereal 
Heights, N.J., Forestry Super ery a 
Dept. of Interior, State Park No.5 *° 

(Grea Cley oo 


Hovees, THomas LAWReNCc! Juniors ty 
boro, N.C. (Age 32) (Claims RCA °° 
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WELDED STEEL TANKS provide economical storage 


—and welded steel fire walls provide dependable pro- 


tection for tanks 


ge tanks provide eco- 
il facilities for storing and 
ling liquids of all kinds. The 
00,000-gal. fuel oil tank illustrated 
s a typical example. It is 
ited at the Queensboro Gas & 
iny plant at Rock- 
Island. 
ecial dimensions are 
necess engineers find it 
to utilize standard 
les | designs. They are 
inge of sizes. 


truction has also 


used to store inflammable liquids 


given the tank buyer more value for 
his money. Welded joints made by 
qualified workmen under rigid in- 
spection are more efficient. This mod 
ern construction also eliminates leaks 
and thus reduces maintenance costs. 

Tanks storing volatile liquids are 
dikes to 
adjacent property in 


surrounded by protect 
case of over- 
flow, or damage to piping connec- 
tions. The above view also illus- 
trates how welded steel fire walls 
are used for this purpose. 


For more volatile liquids which 


suffer excessive evaporation losses 
if stored in ordinary tanks, we 
build special types of tanks or flat- 
bottom tanks with special roofs. 
Hortonspheres and Hortonspheroids 
are designed to hold liquids that 
boil at normal temperatures. Wig- 
gins Pontoon Roofs are installed on 
tanks that are filled and emptied 
often. 
Wiggins Balloon Roofs are recom 


Wiggins Breather Roofs and 


mended for standing storage tanks 
and Wiggins Balloon Systems are 
used on groups of existing tanks. 
Write our nearest office for estimating 
figures or for data on steel tanks and steel 


plate construction to meel your needs. 


CHICAGO BRIDGE & IRON COMPANY 


Chicago 

Detroi: 2199 Old Colony Bidg. 

Cleveland 1541 LaFayette Bidg. 

New York 2263 Rockefeller Bidg. 

‘ ’>—165 Broadway Bldg. 
a 


BIR 


HAM, CHICAGO, and GREENVILLE, PENNA. 


Boston......... 1545 Consolidated Gas Bidg. 
Philadelphia........ 1652-1700 Walnut Street 
PREENR we cccaccocecece 1485 Liberty Bank Bidg. 
BROUSCOR . occ cccccccccccccces 2919 Main Street 


TE cnducadbectnetecoéesohens 1647 Hunt Bidg. 
Birmingham............. 1596 N. 50th Street 
San Francisco............-:. 1084 Rialto Bldg. 


Los Angeles.......... .1456 Wm. Fox Bidg. 


In Canada—HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT. 
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HANDLING COSTS [ransite's tone, \ahe 


lengths keep handling 
costs low. Smaller trucks carry more footage; loading 
and unloading is faster, easier. More than 16,000 fee, 
of Transite are used on this Pennsylvania line 


INSTALLATION COSTS 4 simrtc: casity operates 


chain puller is the only tool 
needed for assembly of Simplex Couplings. Unskilled crews can 
lay Transite rapidly and economically, as fast as the trench is 
Job shown here is in Washington State 















opened 








« 


CORROSIVE SOILS Corrosion has 


little effect on 
Transite's asbestos-cement structure. Even in 
unusually acid or alkaline soils, it assures mini- 
mum upkeep costs. Above line is part of a 
9,000-foot Texas system 






























WIDE SWEEPS "!<xibitiy 


of Simplex 
Couplings permits wide sweeps to be 
made with straight lengths of Trans- 
ite. No special fittings are needed, 
joints stay tight. Above job in Maine. 


Zw 


45) Johns-Manville TRANSITE 


ELECTROLYSIS ©)... 


lines 







DEEP TRENCHES !" “<< 


trenches 
like the above, Transite’s strength 
and durability protect against break- 
age. Over ten miles of Transite are 
used on this California system 


from power or street-railway 
cannot damage Transite. {t is nor 
ganic, immune to electrolysis. This 
system is in Winnipeg, Canada 





















m T TRENCHES Assembled cold, 


Simplex Couplings 
no costly heating equipment on the job. 
oes rapidly, even in wet trenches such as 
ncountered on this New York State job. 


<< 


TUBERCULATIO Transite is made of 

asbestos and cement. 
Its high flow coefficient (C=140) can never be re- 
duced by tuberculation. Pumping costs stay per- 
manently low. Job shown is in North Carolina. 








RV 
JOINT LEAKAGE ‘S'mr'cx Couptings 


form bottle-tight 
joints that stay tight as long as the line is used . . . 
dive positive protection against water losses due 
to joint leakage. This line is in Arizona. 








lectric 


VIBRATION Where lines are subjected to 


urren’ heavy vibration, as on this 








vay lines trafic-bridge installation in Michigan, the flexi- 
t is inor bility of Simplex Couplings keeps joints tight, 
sis This prevent le akage 






ia 


An Asbestos 


Product 











: 









No. 4 Civit ENGINEERING for April 1040 


GET SET FOR 





SAVINGS WITH 


TRANSITE! 


OONER OR LATER, you’re going to run into one— 
probably several—of these conditions on your 
water systems. How economically you meet them 
depends largely on the pipe you specify. That’s why 
you should have all the facts on J-M Transite Pipe. 


This asbestos-cement water carrier combines every 
advantage necessary for long, economical water-car- 
rying service. Strong and durable, it is exceptionally 
resistant to soil corrosion, immune to electrolysis. 
Being non-metallic, Transite cannot tuberculate— 
its high delivery capacity (C = 140) can never be 
reduced by this costly economic evil. Bottle-tight 
Simplex Couplings eliminate joint leakage. And, 
because of its long lengths, light weight and speed 
of assembly, the installed cost of Transite Pipe is 
surprisingly low. 


Hundreds of municipalities all over the country 
are keeping water-transportation costs to a mini- 
mum with J-M Transite Pipe, and more than 10 
miles of this durable, asbestos-cement water carrier 
have been installed in the grounds of the New York 
World’s Fair. For details on the 25-year service 
record back of J-M Transite Pipe, write for brochure 
TR-11A. And, for new ideas on efficient, economical 
sewerage systems, ask for the Transite Sewer Pipe 
brochure, TR-21A. Johns-Manville, 22 East 40th 
Street, New York, N. Y. 


THE MODERN MATERIAL FOR 


WATER AND SEWER LINES 








we 


12 Civis 


1939 to date Sales Engr., American Bitumels 
Co., Baltimore, Md.; previously Sales Engr. 
and Designer, Dave Steel Co., Asheville; Asst 
Plant Engr., Stonecutter Mills Co., Spindale, 
N.C.; Jun. Civ. Engr., U.S. Forest Service, 
Asheville 


Jackson, James Atten (Junior), Indianapolis, 
Ind. (Age 27) (Claims RCA 1.8) Sept. 1937 
to date Asst. Engr, Bureau of San. Eng., 
Indiana State Board of Health; previously 
Inspector, Indiana State Highway Comm; 
Tech. Foreman, U.S. Forest Service, ECW, 
scs 

Kem, Samuset Gerorce (Junior), Santa Fe, 
N.Mex. (Age 31) (Claims RCA 5.2 RCM 0.3) 
April to Nov. 1937 and Sept. 1938 to date with 
National Park Service as Eng. Draftsman, 
Inspector, and (since Nov. 1938) Instrument- 
man; in the interim Prof. Engr. in private 
practice and Asst. County Surveyor, Cotton 
County, Okla.; previously with Oklahoma 
Highway Dept. as Chainman, Rodman, In- 
spector, Instrumentman acting as Asst. to Res 
Engr 

Kine, Wuttam Ceci (Junior), Pendleton, Ore 
(Age 32) (Claims RCA 1.2) Feb. 1939 to date 
Asst. Hydr. Engr, Bureau of Agricultural 
Economics, U.S. Dept. of Agriculture; previ- 
ously with Chicago, Milwaukee, St. Paul & 
Pacific R.R. as Rodman, Asst. Instrumentman, 
etc. 


Knox, Cuaries Esnetey, Boston, Mass. (Age 
33) (Claims RC 9.7) June 1928 to date with 
U.S. Geological Survey as Jun. Engr., Asst. 
Engr., and (since Sept. 1939) Associate Engr 


McDaron, Cuarces Dery, Indianapolis, Ind 
(Age 37) (Claims RCA 9.5) April 1935 to date 
Dist. Engr., Dist. Supervisor (and Asst.), and 
Review Engr. Indiana ERA and WPA; 
previously Civ. Engr. with Charles ose 
Cons. Engr., Indianapolis, Ind. 


Mrrecatn, Frank Cuarces, Highland Park, N.J 
(Age 30) (Claims RC 2.0) Sept. 1931 to date 
with Rutgers Univ. as Research Asst. and 
graduate student in Civ. Eng., Asst. in, In- 
structor in, and (since July 1939) Asst Prof. of, 
Civ. Eng 


Newcomsp, Norman Best (Junior), Weehawken, 

(Age 32) (Claims RCA 3.8) Jan. 1940 to 

date Draftsman with Phelps Dodge Corpora- 

tion: also, autumn 1938 to date (evenings) 

teaching at Pratt Inst., Brooklyn, N.Y.; 

reviously Jun. Engr. The Port of New 
fork Authority, New York City. 


Orpacz, STANLEY Evwarp (Junior), Baltimore, 
Md. (Age 32) (Claims RCA 4.4) July 1938 to 
date with U.S. Engr. Office, Flood Control 
Div., as Eng. Draftsman (Civ.) and since July 
1939 Jun. Engr. (Civ.); previously with New 
York Water Service Corporation, Woodhaven, 
N.Y., U.S. Coast and Geodetic Survey, Wash- 
ington, D.C., Regents’ Educational Inquiry, 
and New York State Dept. of Public Works, 
Div. of Canals, both of Albany, N.Y 


PASSALACQUA SANTIAGO, CARLOS MANUEL, 
Adjuntas, Puerto Rico. (Age 27) (Claims 
RCA 1.8) July 1936 to date with Garzas Hydro- 
Electric Project as Instrumentman, Jun. Civ. 
Engr., and (since April 1938) Asst. Civ. Engr 
being Field Engr. on construction of plant; 
previously Instrumentman, Puerto Rico RA; 
Transitman, FERA Work Div 


Pastortus, James Wattace, Catasauqua, Pa. 
(Age 34) (Claims RC 6.0 D 7.5) Nov. 1936 to 
date Engr., Whitehall Cement Mfg. Co., Ce- 
menton, Pa.; previously Structural Designer, 
H. F. Everett & Associates, Archts., and 
Architectural Draftsman, Tilghman Moyer 
Co., Archts. & Engrs., both of Allentown; 
Structural Designer, Diebold Safe & Lock Co., 
Canton, Ohio 


PiInvAN, Ronatp Avuoust (Junior), Los Angeles, 
Calif. (Age 32) (Claims RCA 3.3) Dec. 1936 
to Feb. 1938 and May 1938 to date Engr., Ford 
J. Twaits Co., Constr. Engrs.; in the interim 
Asst. to Milton E. Ramelli, Cons. Engr., Ven- 
tura, Calif.; previously Engr., Consolidated 
Steel Corporation; Engr. for Santa Anita Park. 


Poss, Rowerr Joseru (Junior), Milwaukee, Wis. 
(Age 32) (Claims RCA 3.0) July 1930 to date 
with U.S. Engr. Office as Inspector, and (since 
April 1931) Jun. Engr 


Porrer, Sevmour Austin, Jr. (Junior), Haw- 
thorne, N.J. (Age 32) (Claims RCA 1.6) 
Sept. 1930 to Feb. 1932 and Sept. 1933 to date 
with Erie R.R. Co., as Kodman, Levelman, 
Transitman, and since July 1939 Senior Trans- 
itman and Chf. of Curve Lining Corps, M. 
of W. Dept. 


Pravont, Crarence Harowp (Junior), Los 
Angeles, Calif. (Age 32) (Claims RCA 1.0) 
Sept. 1939 to date Senior Eng. Draftsman, U.S 
Engr. Office; previously Jun. Engr., U.S. 
Indian Service, Red Lake, Minn 


Price, Harry Sreece, Jr., Dayton, Ohio. (Age 
20) (Claims RCA 3.5 RCM 4.2) June 1932 to 








date with Price Bros. Co., as Designing Engr., 
Layout Engr. and Supt. of Constr., and (since 
July 1937) Secy., and Cons. Engr 


nae, wi gy Epwitn (Junior), Highland, 

e 32) (Claims RCA 7.1) Aug. 1931 

os “ios ‘oreman, Supt., and Sales Engr., 
Bituminous Service Co., West Chester, Pa. 


Smirn, Vincent Bastt, New Vork City. (Age 
38) (Claims RCA 11.6) July 1926 = date with 
McGraw-Hill Publishing Co., Editorial 
Asst., Asst. Editor, and (since “April 1934) 
Associate Editor. 


Snow, Epwtn James (Junior), Rock Island, Il. 
(Age 32) (Claims RCA 2.1) Oct. 1933 to date 
Jun. Civ. Engr., U.S. Engr. Corps, War Dept. 


Stearns, Donacp E_mMerR a, R.I. (Age 
35) (Claims RC 4.1 D 6.2) Sept. 1932 to Sept. 
1936 Instructor in, and Sept. 1936 to date Asst. 
Prof. of, Civ. Eng., Rhode Island State Coll. 


Swrecn, Paut Cuarves (Junior), Carnegie, 

(Age 32) (Claims RCA 3.9 RCM 0.6) Dec. "1939 
to date Constr. Engr., Hold Constr. Co., Home 
Bidrs., Pittsburgh; previously Senior Chf. of 
Party, Pennsylvania Dept. of Highways, Pitts- 
burgh; Instrumentman and Acting Chf. of 
Party, during RWD administration for City of 
Pittsburgh. 


Symons, Georce Epcar, Buffalo, N.Y. (Age 
36) (Claims RC 6.2) April 1936 to date Chf. 
Chemist, Buffalo Sewer Authority; previously 
Asst. Engr, Greeley & Hansen, Engrs.; Con- 
sultant, Sullivan, Ill 


TANNER, BuRFORD Maurice (Junior), Glendora, 
Calif. (Age 32) (Claims RCA 7.5 RCM 0.8) 
Sept. 1938 to date Asst. Hydr. Engr., U.S. 
Forest Service; previously Asst. Hydr. Engr 
Water Resources Div., California OH 
Public Works, Sacramento, Calif.; oui. - 
Draftsman, Shell Oil Co., San Francisco, Cal 
graduate student. 


Tayvor, Lesire Seymour, Sharpsville, Pa. (Age 
33) (Claims RCA 2.8) Jan. 1939 to date Party 
Chf., U.S. Engr. Office, Pittsburgh, Pa.; 
viously at U.S. Naval Air Station, Lakehurst, 
N.J.; Res. Engr. of construction camp, Mene 

Grande Oil Co., C.A., Barcelona, Venezuela; 
Chf. of Party, New Jersey Geodetic Control 
Survey; Engr., U.S. Coast and Geodetic Sur- 
vey 


Tompson, Witt1amM Donan, Kansas City, Mo. 
(Age 44) (Claims RCA 6.0 RCM 6.0) March 
1922 to date with Black & Veatch, Cons. 
Engrs., about 6 months in drafting room, and 
— Sept. 1922 on appraisal and valuation 
work. 


VENARD, Jomn Victor (Junior), Syracuse, Kans. 
(Age 32) (Claims RCA 1.4) June 1928 to Feb. 
1929, June 1929 to Feb. 1930, Feb. 1931 to Feb. 
1932, and Feb. 1935 to date with Kansas High- 
way Comm., as Inspector, Jun. Draftsman, and 
Asst. Engr., Grade B, and (since Sept. 1938) 
Asst. Engr., Grade A. 


WALLACE, 2 Kerney, (Junior), Honolulu, 
Hawaii. y te (Claims RCA 4.5) Oct. 1935 
to date with rd of Water Supply, Honolulu, 
as Jun. Civ. Engr., and (since Jan. 1939) Asst 
Civ. Engr.; previously with pt. of Public 
Works, Bureau of Plans, City and County of 
Honolulu. 


Ware, Merit Penntman (Junior), Chicago, Ii. 
(Age 31) (Claims RCA 2.8) Sept. 1939 to date 
Asst. Prof. of Civ. Eng., Armour Inst. of Tech- 
nology; previously Research Associate, Gradu- 
ate School of Eng., Harvard Univ., and Re- 
search Asst., California Inst. of Technology; 
Jun. Conservationist (Engr.), and Asst. Engr., 
Soil Conservation Service. 

Wautrenead, RicHarp STanviey (Junior), Sacra- 
mento, Calif. (Age 32) (Claims RCA 6.0) 
Oct. 1937 to date = , State Planning Board; 
previously Regional Engr., FSA, and Regional 
San. Engr., RA, San Francisco; Recorder, 
Observer, and Surveyor, U.S. Coast and Geo- 
detic Survey. 


Wirey, Joun Epwarp, Cheyenne, Wyo. (Age 
36) (Claims RCA 5.7 RCM 4.8) ys 
Engr.-Secy., Associated Gen. Constr. Wyo- 
ming; previously Instrumentman, Asst. Engr., 
Draftsman, Asst. Engr. of Plans, Project and 
Traffic Engr., Wyoming State Highway Dept.; 
Mger., Highway Planning Survey. 


Witson, WARREN ELvrtn (Junior), Detroit, Mich. 
(Age 32) (Claims RCA 2.2) Sept. 1939 to date 
Asst. Prof. of Civ. Eng., Wayne Univ.; previ- 
ously Asst. Prof. of Civ. Bag. Tulane Univ.; 
general engineering practice; Instructor in, and 
Asst. Prof. of, Civ. Eng., South Dakota State 
School of Mines. 


APPLYING FOR JUNIOR 


Asrott, Lyte Arnotp, San Francisco, Calif. 
(Age 23) 1939 B.S. in Civ. Eng., Univ. of Calif. 


Av-Awar, Arter Maumup, Berkeley, Calif. (Age 
22) 1939 B.S. in Civ. Eng., Univ. of Mich. 
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BASZNER, RAYMOND WALSH, North Pro ovine, 


R.1. (Age 31) (Claims RCA 0.8) Novy. 1938 te 
date with Charles - Maguire and A 
Providence, R.I., plans, enginec;; 


City of Providence, R.I., 


putations, and dreftin work: Previo 
Stome & We with 


a. Cc —_ Boston, AW Massa 
chusetts State ighway Office, W 
of Orcester, 


Mass., and } 
7 and Board Assessors, Northbridge 
Davies, Arvon Lioyp, Ann Arbor, Mich. (Age 


Hiy June 1936 to date with Michigan Sus 


Dept. as Research Asst. 
Sone +1088) So Soil Testing En Engr.; also, = S 


to date at Univ ichigan, succe 


Teaching Fellow, Research Asst., and Instres, 


tor. 


DE jones, Rosert Ricwarp, Chicago, [iJ (Age 


25) 1940 B.S. in C.E., Univ. of Ill. 
Hacrr, Acsert Henry, Kingsville, Tex. 


24) (Claims RCA 1. 7) Dec. 1939 to fate Ia. 


structor, Texas Agricultural and 


Coll.; previously Asst. Office Booed Koch & 


Fowler, Cons. Engrs., Dallas, Tex 


Hatvorson, Siourp, Portland, Ore. ( 
(Claims RC 13D0. 5) Jan. 1940 to date 
Draftsman (Topographic), U.S. Engrs.; 
ously Instrumentman and Asst Engr. a 
Dakota Water pm Comm. 


Instrumentman, Structural Desieee and 


Draftsman, North Dakota Highway Dept. 


HENDERSON, Knox Berry, Bartlesville, 
(Age 23)a1939 B.S. in C.E., Okla. A. & M. Coll. 


une 1939 to date Apprentice A 
iv. Gen. Bag. Dept. Phillips Feone 


Corporation. 


Hyman, Ernest Roy, Ras B.W.I. 
24) 1939 S. M., Mass. Inst. Tech., B.Sc. ir 
of Manitoba; Jan. 1940 to date Asst. Engr. 
Trinidad Leaseholds Ltd. - 


JuNG, Joon, Wittiam, Glendale, N.Y. (Ag 
21) 1940 B.C.E., Coll. of City of N_Y. 


Karten, Roy Epwin, Louisville, Ky. (Age 29) 
(Claims RCA 1.3) June 1934 — date —— US 
Engr. Dept. as Inspector, Senior 
Eng. Aide, and (since Dec. Tod) As Asst. Engr 
Design Sec., Flood-Control Dep: 


KLINER, WALTER JOSEPH FRANK, Chicago, | 
(Age 27) 1940 B.S 4 S. in C.E., Univ. of Il. 


Levitan, Putte Worr, New York City, (An 
23) 1937 B.S., and 1940 BCE , Coll. of City of 
B.Y.s af present with B. W. Levitan, Archt 


Lyon, Grorcs Bernarp, Champaign, Ill. A» 
22) 1940 B.S. in C.E., Univ. offi 


McKinney, James Rowert, Cleveland, Obi 
(Age 26) ‘Sept. 1939 to date oo Asst. in 
Civ. Eng., Case School of 
yar mes Jun. Engr. Inspec ra PWA; Ju 

dr. Engr., Hydr , TVA. 

Mapsen, Russert. Hyrum, Provo, Utah (Ar 
26) 1937 B. S., Univ. of Utah; June 1937 to date 
with U.S. Bureau of Reclamation as Rodmas 
Asst. Eng. Draftsman, and (since Dec. 193! 
Jun. Engr. 


Mason, Troxecyt Orn, Cairo, W.Va, (Age 2 
1940 B.S. in C.E., W.Va. Univ. 


Mavuet, Epwarp, Chicago, Ill. (Age 21) 1% 
B.S. in C.E., Univ. of Il. 


Nicurporvuk, Steven Water, Chicago 
(Age 23) 1940 B.S. in C.E., Univ. of I 


PeTrerson, CARLYLE WILHELM, Ames, lowe 
(Age 22) 1939 B.S. in Arch Eng., lowa State 
Coll.; Sept. 1939 to date Instructor, low 
State Coll. 


Poxrayac, Nick, East Moline, Ill. (Age -* 
1940 B.S. in C.E., Univ. of Ill. 


Purpiz, Davin James, Jr., Harrisburg, 
(Age 22) 1938 B.S. in Eng., Brown (ov 
Dec. 1938 to date Jun. Draftsman, Peasy 
vania Turnpike C , 


Ross, JoHn Francis, Midland, Tex (Age 28 
(Claims RCA 0.5) April 1937 to date Chaia- 
man, Head Chainman, and Jun. Civ. Eos 
Humble Oil & Refining Co.; previously Ace 
Cartographer, U.S. Army Engr Corps, Panama 


ScuecueT, Manuet Martin, New York Oty 
(Age 21) 1940 B.C.E., Coll. of City of N.Y 


SIEGELMAN, BERNARD Herman, Columbus, 10. 
(Age 20) 1939 B.C.E., Ohio State Univ 


Srrasser, Witttam Conran, St. Louis, Mo. 
(Age 23) 1940 B.S. in Eng., Univ. of Mich 


Tuomas, RicHarp GLEN, Mt. Auburn, Ill 
24) 1940 BS. in C.E., Univ. of Il! 


Wiepeman, ALBert Frep, Peoria, Ii! 
1940 B.S. in C.E., Univ. of Til 


The Board of Direction will consider oe 
tions in this list not less than thirly days 
date of issue. 


Age 


(Age 26) 
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=“ § THEY’RE PIPING AWAY THE TWIST & SAG 


welded frame using structural aircraft, and hundreds of other new 


— @ By building frameworks out of 

lied |S pipe welded together, machine de- shapes: products and structures. And, there 
vA. signers are taking the “‘give”’ out of 23% reduction in set-up time are any number of other shapes* 
LJ ord. ducts and putting feathers 20% reduction in welding time which can be fabricated by welding 
1 as Ro n their Caps. 10% reduction in weight into rigid, light-weight designs for 
e De Engineers have long recognized Deflection reduced from .103 improved performance, greater sales 


hat tubular members are excep- 
lly rigid—ideal for machine 
Age 2 rames. Now, welding makes this 
nstruction possible. Example: 
Effective use of rigid tubular 


volume and lower costs. 

Look into ‘‘Shield-Arc’’ weld 
ing today. Call the nearest Lincoln 
office for counsel or write THE 


to .013 inch 
Torque capacity increased 
from 7,000,000 to 13,000,000 


inch pounds 


nembers for the frame of the Wal- 


e Supplies pipe-bending machine 


By minimizing twist and sag, 
tubular construction is also improv- 
ing earth-moving scrapers (B), por- 


LINCOLN ELECTRIC COM- 
PANY, Dept.H 14, Cleveland, O. 
Largest Manufacturers of Arc 


wn in (A) yielded the following 


nefits as compared to the former table derricks (C), furniture, Welding Equipment in the World. 


: LINCOLN “SHIELD-ARC” WELDING 


Unites design ingenuity with superior structural materials for progress 
WORLD'S RECORD SPAN. The new “‘Shie/d-Arc’’ welded 


Shoshone River siphon near Cody, Wyoming, crosses this 
360-ft. wide canyon with a record-breaking self-supporting 
pressed steel parts or steel castings... use any 150-ft span at the center, 100% X-rayed in field. Pipe is 
analysis of steel . . . to design for functional require 10’-3"" diam. Contractors: Consolidated Steel Corp., 
ments with welding. This freedom means progress. Ltd.; Sub Contractors for field erection: Olson Mfg. Co. 


e New 200-amp. ‘“‘Shield-Arc 
self-indicating Job Selector and 
n be “‘set”’ for any TYPE of arc 
AMPERAGE to suit every job. This freedom 
aw of arc welding for lower costs. 
b. Cleveland, freight prepaid. 


WELDING LIBERTY 
equippe * DESIGN LIBERTY. You can use any of these standard 


steel shapes .. . fabricate special shapes... use 
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Men Available 


These items are from information furnished by the Engineering Societies Employment Service, with offices in Chicago, New Y 
San Francisco. The Service is available to all members of the contributing societies. nt aad 


~~ and the fee is to be found on page 152 of the 1940 Year Book of the Society. To expedite publication, notices should be se 





A complete statement of the procedure, the location of 


employment Service, 51 West 39th Street, New York, N.Y. Employers should address replies to the key number, care of the New York Office 
unless the word Chicago or San Francisco follows the key number, when it should be sent to the office designated. 





CONSTRUCTION 


FOUNDATION CONSTRUCTION ENGINEER; Assoc 
M. Am. Soc. C.E.; graduate; registered New 
York State; 27 years experience with contractor 
and owner as engineer and executive on construc- 
tion of spread footing, pile, caisson, and rock 
foundations for industrial plants and public works. 
Desires position with contractor or engineer. 
Will go anywhere Immediately available 
C-663. 

Crvm Enotneer; Assoc. M. Am. Soc. C.E.; 
39; technical graduate; registered state of 
Colorado. Wide experience in tunnel construc- 
tion, rolled earthfill dams, concrete dams, canals 
and waterways, administration, investigations, 
reports, and estimates. Municipal and general 
engineering fields. Wishes position with engineer, 
architect, or contractor. C-672 


Crvm Enornerr; Assoc. M. Am. Soc. C.E.; 
technical graduate; licensed; 20 years experience 
in design, construction, supervision of technical 
personnel, and design of large power and irrigation 
»rojects; 10 years engineering field experience in 
Soave construction, also administration and esti 
mating; open for immediate engagement any 
place. C-674 


Civu. Excingeer; Assoc. M. Am. Soc. C.E.; 
graduate; 35; 4 years experience in structural 
research; 2 years highway construction and 
location; 2 years water works, sewers, and sewage 
treatment; 2 years building construction; 1 year 
concrete research; 2 years teaching in Eastern 
university. C-675 

Crvmu Enorneer; Assoc. M. Am. Soc. C.E.; 
34: technical school graduate; trained at Purdue 
University and Polytechnic Institute of Brooklyn; 
graduate of Battery Officers’ course, Coast Artil- 
lery School; formerly engineer-in-charge of lay- 
out of large state park; desires to enter city plan- 
ning field in which he has had some experience; at 
present with federal government on flood control 
work C-676 


DESIGN 


Crvm Enotneer; Assoc. M. Am. Soc. C.E.; 
graduate; 38; 15 years experience on design and 
construction of dams and waterworks, field and 
office. Careful, accurate designer. Experienced 
in analysis and design of indeterminate structures. 
Now employed. C-666-204-Chicago 


Crvm Enomveer; Assoc M. Am. Soc. C.E.; 
12 years experience, highways, construction, 
photogrammetric surveys, hydraulics Now 
with firm of municipal engineers Wishes con- 





nection leading toward broader experience in 
structures and design or in hydraulics. C-671. 


EXECUTIVE 


MuNIcIPAL AND ConstRUCTION ENGINEER; 
Assoc. M. Am. Soc. C.E.; 39; married; registered 
California; 16 years experience in general 
municipal and highway planning and utility con- 
struction, including sewers, water distribution 
systems, streets, and railways; 6 years devoted 
to construction of buildings, schools, and churches 
with much training in reinforced concrete. Loca- 
tion preferred, Southern California. C-662-402- 
A-2-San Francisco. 


MATERIALS AND Concrete ENGINEBR; M. 
Am. Soc. C.E.; 20 years experience in road build- 
ing and other heavy construction. Charge of 
testing laboratories Especially qualified in 
concrete design and control. Field engineer super- 
vising mixing and placing on large scale. Ex- 
tended experience with liquid asphalts, stabiliza- 
tion, hot mixtures. Published technical papers 
on aggregates, asphalt surfacing, and other sub- 
jects. C-664. 


JUNIOR 


Enotneer’s Assistant; Student Chapter 
member; 27; married; night school student at 
Brooklyn Polytechnic Institute; 3 years con- 
struction and topographical surveying; 2 years 
topographical drafting; 1 year mosquito-control 
planning and inspecting; 1 year laboratory test- 
ing of gypsum products. Location immaterial. 
Now employed. C-679. 


Crvm Enorveer; Jun. Am. Soc. C.E.; 33; 
married; B.S.C.E., 1933; 3 years office and field 
experience in the design and construction of open- 
ditch drainage systems; 1 year appraisal and 
valuation work; 1 year office engineer ia regional 
office of Public Works Administration. Available 
immediately; location immaterial. C-661. 


Crvm Enorneer; Jun. Am. Soc. C.E.; 27; 
single; C.E., Rensselaer Polytechnic Institute; 
Sigma Xi; 3 years continuous construction ex- 
perience on bridges, parkways, and playgrounds; 
duties chiefly in charge of surveying, preparing 
estimates, and some inspection. Now employed. 
Desires design or research experience. Free to 
travel. C-665. 


Civi. Enorneser; Jun. Am. Soc. C.E.; 21; 
single; B.E. in C.E., Yale University, 1939; 
8 months engineering assistant to professional 
civil engineer and surveyor doing town planning, 


vate development, and boundary survey work 
Desires work in construction or design. Location 
immaterial. Available immediately. (997 


Crvm Enornesr; Jun. Am. Soc. CE. member 
of four other national organizations; 3]. Single 
B.S.C.E., University of Idaho, 1933; 4 years e:. 
perience with levels, triangulation, and plane. 
table. Desires permanent position in Wester, 
states, not all field work, with Opportunity for 
advancement. Available upon proper notice 1, 
employer. -669. 


Civm Enotneer; Jun. Am. Soc. CR: » 
B.S. and M.S. degrees, with specialization is 
structures; 6 months experience as supervisor {or 
alteration work; 1 year as estimator, and ; 
months as junior designer in reinforced concrete 
Saary ne secondary to good opporty. 
nity. a . 


Crvm Enotvesr; Jun. Am. Soc. CE; ». 


married; B.S.C.E., 1935; 

ience—U.S.B.R. [project; vil = wal 
instructor; oil field estimates, and 
struction. ification, 2 (Civ Eyer 
NBERING, Fe 1939) Opportunity for 


advancement to responsible tion. Location 
anywhere. Available two ad notice. C478. 
402-A-6-San Francisco. 


RESEARCH 


Enotneer; Assoc. M. Am. Soc. CE: tet 
nical graduate; experienced in construction aod 
materials testing, particularly soil mechanics « 
applied to dam construction. Interested in re 
search work in soil mechanics or in its applica 
tions to dam, highway, and foundation wort 
Work in foreign countries acceptable. C-670 


TEACHING 


SrrucTuRAL-MecHANICAL ENGINEsR; Ju 
Am. Soc. C.E.; 26; B.S., “With High Honors 
M.S., Cornell University, specializing in by 
draulics and structural engineering; 2 years «x 
eae in structural design, including industria 

uildings, highway bridges, oil refinery stills, 
1'/: years experience in machine design; desire: 
— as instructor in college or universit 


ASSISTANT Proressor; Jun. Am. Soc CE 
31; B.S.; M.S.C.E.; C.B.; 10 years teachin: 
varied program, including practically every o 
engineering subject; 2'/4 years practical exper 
ence in surveying, construction, highways, drat 
ing; some minor publications. C-668. 








RECENT BOOKS 


New books of interest to Civil Engineers 
donated by the publishers to the Engineering 
Societies Library, or to the Society's Reading 
Room, will be found listed here. A com 
prehensive statement regarding the service 
which the Library makes available to mem- 
bers is to be found on page 122 of the Year 
Book for 1940. The notes regarding the 
books are taken from the books themselves, 
and this Society is not responsible for them. 





(Tug) Attoys or Iron anp CHRomium, Vol. 2 


High-Chromium Alloys. By A. B. Kinzel and 
R. Franks. Published for The Engineering 
Foundation by McGraw-Hill Book Co. (New 

York), 1940. 559 pp., illus., diagrs., charts, 

tables, 9 X 6in., cloth, $6. 

This is the final part of the review and summary 
of important published and available unpublished 
data on the alloys of iron and chromium prepared 
under the auspices of the Iron Alloys Committee 


of the Engineering Foundation. This section Design and Testing. 464 Pp. Vol. 2. Elec- This text is intended to be a’ ruction of 
deals with alloys containing more than 10% of tric Are Welding i32 Pp. ol.3. Resistance tion oe practice in the const nciples 
chromium, which include the corrosion-resistant Welding. 432 pp. London, W.C. 2, George roads vements and of the Gasset, 
and heat-resistant steels. The monograph affords Newnes, Ltd., 1939. Illus., diagrs., charts, involved.” estions of administratio® | — 
a critical summary of research upon these alloys. tables, 9'/: X 6in., cloth, £3 for 3 volumes. plans, design, and surfacing are ©" 
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nrehen«velw The new ecifinm ic erticoalea es. 


A bibliography of over five hundred references of 

importance is included. 

AMERICAN ROAD ButLpers’ Association, Pro- 
ceepines, 36th Annual Convention, March 7- 
10, 1939, San Francisco. Edited by C. M. 
Upham and others. Washington, American 
Road Builders’ Association (National Press 
Bidg.), 1939. 618 pp., illus., diagrs., charts, 
tables, 9 X 6in., cloth, $10. 

The numerous committee reports and individual 
papers included in this volume embrace practically 
all phases of highway design, construction, fi- 
nance, and legislation. The emphasis is on new 
methods and developments, with particular refer- 
ence to soil stabilization. 

CaTALocure or TorpooRAPHIC AND GrOLOGIC 
Maps or Viroria. By J. K. Roberts and 
R. O. Bloomer. Richmond (Va.), The Dietz 
Press, 1939. 246 pp., 9 X 6in., paper, $3. 
This comprehensive list of maps having in- 

terest for the student of the geology of Virginia 

includes 970 maps, with information as to scale, 
size, contour intervals, geological data, etc. 

The arrangement is chronological, covering the 

ears 1782-1939. There is a brief essay on the 
istory of Virginia maps, a list of geologic forma- 

tions used in Virginia, Rogers’ table of geologic 
formations of Virginia and West Virginia, and 
subject and author indexes. 

(Tue) Comptetre Wetper, Dealing with Up-to- 
Date Methods of Gas and Electric Welding. 
3 Vols. Vol. 1. Non-Electrical Methods, 


Be « eegeesceceese gee f“Saeeeeeemeeeees 4 eee, Beene — Oe 2 


The three volumes of this set are composed 
articles contributed by specialists, which are 
tended to cover every aspect of welding. The 
operation of equipment for all kinds of welding « 
explained, types of actual equipment oo the mar 
ket are described, and work under varying cose 
tions and with different metals is discussed. 4 
phases of the text are illustrated profusely "" 
photographs and diagrams. Volume II! conta 
a classified key and an alphabetical index to “ 
whole work, and 28 miscellaneous data sheets «* 
contained in a separate cover. 


CONSTRUCTION ESTIMATES AND Costs By . 
Pulver. McGraw-Hill Book Co. New ‘or 
and London, 1940. 653 pp., charts, tables,’ 
6 in., cloth, $5. y 
Written for practical men, this buok sve ' 

thorough explanation of the best methods © 
estimating construction costs. Through the # 
of tables and diagrams which are compreheas'* 
accurate, and useful, the author gives both \ 
time in hours required to do work and the amoee 
of work done per hour. Many illustrative ©" 
mates have been included to show the ys 
application of the methods explained. Bot) \ 
text and tables are based on current mat 

costs. . 

(Tue) Construction or Roans ano Pars 
ments, 5 ed. By T.R. Age. New York axe 
London, McGraw-Hill Book Co, 140 .— 
pp., illus., diagrs., charts, tables, 9/1 * 
cloth, $4. concise preseste: 


e7cee me .. . 4. — - ana 
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xible Bottom Dump Body, 10 Yard 
avy Duty, Constructed of Aluminum for 
oo. M. Brewster & Son, by Veenema and 
iegers, Inc., Paterson, New Jersey. 


p.. 


J CONVENTIO 
NA 


METAL 


IT TAKES # a 


Here is a dump body worth studying. It’s designed to take more 
punishment: the diagrams show how built-in “give” makes it last 
mger. It’s also designed for lightness, for extra payload capacity. 

\luminum helps combine all advantages. This type of body 
les not use conventional bolsters; the bottom is supported only FLEXIBLE 
by the sides of the cradle. The flexible bottom plate of this design CONS TRUCTION 
must be thick in order to have the strength required for bearing 
the load. By using Aleoa Aluminum Alloys the plate is made thick 
and strong; yet it is light, and does not add needless weight. 

In service one of these new bodies is saving enough money, by 
carrying more payload, to pay the extra cost of using Aluminum 
in 200 days. Another has been used for 20 months on a coal-strip- 
ping job noted for the havoe it plays with truck bodies; this unit 
s still in excellent condition. 

\re you interested? Our engineers will be glad to tell you more 
about this particular type of body, which they developed.* ALUMI- 


vom Company or America, 2127 Gulf Building, Pittsburgh, Pa. 


* Patent No. 2.140.590 —issued December 20, 1938. 
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prehensively rhe new edition is entirely re- 
written, and much new material is introduced. 


CONTRIBUTIONS FROM THE PuysicaL LABORA 
rortes oF Harvarp UNIVERSITY FoR THE YRAR 
19038, Series I1, Vol. 5. Cambridge (Mass.), 
Harvard University Illus., diagrs., charts 
tables, 11 * Sin, cloth, $4 
The papers collected in these volumes previ 

ously appeared in various scientific journals during 

1938 and 1039, and represent the activities of the 

laboratories in many helds of study 


EuementTary Catcucus. By G. W. Gaunt 
Oxford (England), Clarendon Press; New 
York, Oxford University Press, 1939. 388 pp., 
diagrs., charts, tables, 8 X 5 in., cloth, $2.75 
Both differential and integral calculus, with 

their geometrical applications, are covered in 

this adaptation from the author's larger treatise. 

Polar coordinates, centroids, curvature, and 

Taylor's theorem are included, but partial 

difterentiation and differential equations are 

omitted. There are many examples to be 
worked, with the answers grouped at the back of 
the book. 


ELEMENTARY SurRvevING. By W. C. Taylor 


seranton (Pa.), International Textwook Co., 
1930. 236 pp., illus., diagrs., charts, tavles, 
7'/e X 4'/cin., fabrikoid, $2 


The fundamentals of surveying are presented 
for use as an elementary course, with particular 
emphasis on the needs of students in other 
branches of engineering than civil engineering 
in addition to general measurement methods, 
there is material on wapping, meridian determina 
tion, and land surveying Problems accompany 
some chapters 


ENGINEERING DRAWING, PRACTICE AND THEORY. 
By 1. N. Carter. pcranton (Pa.), Interna 
tional Textbook Co., ly3¥. 264 pp., illus., 
diagrs., charts, tables, 11'/: X 5',: in., cloth, 
$2.50, ] : 

This textbook presents the subject in a novel 
way, by combining descriptive geometry and 
engineering drawing in a single course of study 
which thus covers both theory and practice 
Considerable saving of time by elimination of 
duplication of classroom work is claimed. The 
book covers the fundamental principles of ma- 
chine, structural, and topographic drafting, 
according to accepted drafting-room methods. 


ENGINEERS AND ENGINEERING IN THE RENAIS 
sance. By William Barclay Parsons. Balti- 
more (Md.), the Williams and Wilkins Com- 
pany, 1930. 661 pp., illus., taples, diagrs., 10 
x 7 in., cloth, $8. 

The author spent many years collecting and 
sorting material for this book, which was far 
enough advanced at the time of his death to make 
finishing the work feasivle It was his contention 
that while men knew the history of architecture, 
they had practically no knowledge of the history 
of engineering How was it possible, he asked, 
when man's knowledge of the forces of nature was 
still so elementary, to control those forces suffi 
ciently to achieve the amazing results that engi 
neering did achieve? It is that question he an 
swers in this book 


Tun) Geotocy or THe ANORTHOSITES OF THE 
MINNESOTA Coast oF _ LAK SUPERIOR 
Minnesota Geological Survey Bulletin 28.) 
By F. F. Grout and G. M. Schwartz Minne- 
apolis, Minn., University of Minnesota Press, 
1039 119 pp., illus., maps, tables, 9'.2 x 6 
in., cloth, $3. 

The size and distribution of the anorthosite 
occurrences on the north shore of Lake Superior 
are discussed, observations are presented on the 
evidences of their origin, and the geology of the 
district is described in considerable detail. Also 
the availability of the most promising masses for 
commercial purposes is examined. 


Grotocy or CHINA By J. S. Lee. London, 
Thomas Murby & Co., 1¥39. 528 pp., illus., 
diagrs., maps, charts, tables, 9 X 6 in., cloth, 


rhe first nine chapters of this book, taken with 
certain additional material from a series of lec- 
tures presented by the author, cover the natural 
physiographic provinces of China, the major 
formations and movements, tectonic types, and 
Pleistocene climate in China. The tenth chapter 
contains in a simplified form essential strati 
graphic data. A_ selected bibliography ac- 
companies each chapter. 


GeoLtocy FOR ENGINEERS By R. F. Sorsbie 
London, G. Bell & Sons, Toronto (Canada) 
Oxford University Press, 1938. 348 pp 
diagrs., charts, tables, 0 X 5'/:in., cloth, $3.75 
Part I covers dynamical and structural geology 

the study of minerals and rocks, and the identifi 
cation of rock types. Part II describes field 
geology methods. The various chapters of Part 
Ill demonstrate the application of geological 
knowledge to the subjects of water supply, build 
ing stones, bricks, clays, limes, cements and plas 
ters, roads and canals, rivers, coast erosion, drain- 
age and reclamation, and building sites. This 
edition has been thoroughly revised and largely 
rewritten 








HANDBOOK OF CHEMISTRY AND Puysics, 23d ed. 
Edited by C. D. Hodgman. Cleveland (Ohio), 
Chemical Rubber Publishing Co., 1939. 2221 
pp., tables, 7 X 5 in., cloth, deluxe edition, 
36; regular edition, $3.50 
This valuable reference work has undergone 

the customary annual revision. In addition to 
changes made to bring the information up to 
date or to improve its presentation, a consider- 
able amount of material has been added on 
subjects not previously covered. Data from 
the fields of chemistry, physics, metallurgy, 
electricity, and mechanics are included in this 
compilation. 

HARDENABILITY OF ALLOY SteELS (Medium and 
Low Alloy Steels—Up to 5% Alloy). Cleve- 
land (Ohio), American Society for Metals, 1939. 
318 pp., illus., diagrs., charts, tables, 9'/: x 6 
in., cloth, $3.50. 

This book contains nine papers presented at a 
symposium in connection with the twentieth 
(1938) annual convention of the American Society 
of Metals. They discuss the hardenability of 
steels containing up to 5% of alloy. The physics 
of hardening, the hardenability of plain carbon 
and low chromium steels, and the effect of addi- 
tions of silicon and aluminum were among the 
topics discussed 


Joun Brunton’s Book 1812-1899, with an 
introduction by J. H. Clapham. Cambridge 
(England), University Press; New York, 
Macmillan Co., 1939. 163 pp., illus. 8 K 5 
in., cloth, $2.50. 

Brunton was born in 1812 and died in 1899. 
The son of an engineer, he adopted the same voca- 
tion and began his professional career about 1830 
He served under the Stephensons and Isambard 
Brunel, built a hospital in Crimea during the 
Crimean war, and later spent many years in 
railway construction in India. This little book, 
written for his grandchildren, is a simple in- 
teresting account of incidents in the life of a 
busy engineer during Victorian days. 


LeGat Aspects or ENGINBERING. By W. C. 
Sadler. New York, John Wiley & Sons, 1940. 
631 pp., 9 X 6in., fabrikoid, $4. 

The purpose of this book is to provide engineers 
with a general understanding of the legal princi- 
ples that govern engineering practice and of their 
application by the courts 


MATHEMATICAL MeTHoDS IN ENGINEERING. By 
T. v. Karman and M. A. Biot. New York and 
London, McGraw-Hill Book Co., 1940. 505 
pp., diagrs., charts, tables, 9 X 6 in., cloth, $4 
In this introduction to the mathematical treat- 

ment of engineering problems the authors present 

methods in connection with their practical appli- 
cations in the fields of civil, mechanical, aero- 
nautical, and electrical engineering. Answers to 
the problems are collected at the end of the book 

There are references with each chapter and a 

group of definitions of words and phrases. 


MuNICIPAL ADMINISTRATION. By J. M. Pfiffner 
New York, Ronald Press Co., 1940. 582 pp., 
diagrs., charts, tables, 9 X 6in., cloth, $4 
Designed primarily as a text and reference book 

for college courses in political science, this work 
aims to give a readable general account of the 
organization and activities of a modern city 
government. Among the subjects of engineering 
interest are city planning, municipal airports, 
streets, water supply, sewerage, and housing 

Tue Onto Bripvce By Harry R. Stevens. 
Cincinnati (Ohio), The Ruter Press, 1939. 
213 pp., illus., 7"): X 5in., cloth. 

This fascinating story of one of the oldest 
crossings on the Ohio River (it was opened in 
1867) involves the history of the Covington and 
Cincinnati Bridge Company, which built the 
structure. The volume extends from the early 
days of John A. Roebling, who made the first 
plan for the bridge, down to the function of the 
structure in recent floods in the Ohio Valley. 


PRINCIPLES OF INDUSTRIAL MANAG@MENT FOR 
Encineers. By L. P. Alford. New York, 
Ronald Press Co., 1940. 531 pp., diagrs., 
charts, tables, 9'/» X 6 in., cloth, $4.50. 

This book presents and interprets the teachings 
of management as related to the present period of 
economic and industrial transition. The subject 
matter covers the evolution of industry and of 
management in industry, organization, and stand- 
ards for the function of control, control of ma- 
terials in manufacturing, time and motion study 
fundamentals, classification and cost accounting 
maintenance, rate setting, wages, and industrial 
relations. 

PRINCIPLES OF INDUSTRIAL ORGANIZATION, 5 ed 
By D.S. Kimball and D. S. Kimball, Jr. New 
York and London, McGraw-Hill Book Co., 
1939. 478 pp., illus., diagrs., charts, tables, 
0 X bin., doth, $4 
The internal organization and procedures of 

industrial enterprises are comprehensively cov- 
ered, and industrialism is considered from the 
broader points of view of economic organization 
in general. New material treating of the effect 
of recent federal legislation upon industry has 
been included in this new edition, and al! statisti- 
cal data have been revised. 


PUBLIC SPEAKING FOR TeCHNICAL Men. By 5S 
M. Tucker. New York and London, McGraw- 
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Hill Book Co., 1939. 397 ° 
$3 Co., 19 397 pp., 8 & M., cloth 


The proper presentation of speech: lect 
ete., is comprehensively covered. \ rte oe 
defects in speaking are brought out th; ugh 
rative treatment, and working principles 4." 
drawn from these examples are conveni-ntly .." 
marized at the end of chapters. The hn 
matter covers not only diction, orga; izaty oa 
material, and platform technique, }; > my . 
portant helps for the technical speaker on 4. 
charts, answering questions, etc. —_ 


RAILWAY ENGINEERING AND Matwreys., 
Cycrorepia, 4 ed., 1939. Edited by p= 
Howson and others. New York and Chics, 
Simmons-Boardman Publishing Corporay. 
1939. 1008 pp., illus., diagrs., chart. aa” 
12 X 8in., fabrikoid, $5 p ate 
Rewritten and revised to cover changes jn ; 

last ten years, the new edition of this authoritatin 

manual supplies information on engineerin, 
maintenance, and signaling, assembled nde 

their principal headings, in the respective 4. 

sions of track, bridges, buildings, water servie 

and signaling. Methods, materials, and Product 
are descri ed, with supplementary manufacturer, 
pages giving detail descriptions of specs 
products. These technical discussions ar. »,, 
ceded by a section defining words, term. .. 
pageuntem, which also acts as a general Subion 
index. , 


REINFORCED CONCRETE DESIGN Hawnpgo . 
Detroit, American Concrete Institute (7) 
Second Boulevard), 1939. 132 pp. tabi. 
diagrs.,tharts, 9 X 6 in., paper, $2. 5 
The committe charged with the task of »-. 

paring this handbook on reinforced concr», 
design has tried to prepare tables covering 4 
large a range _of unit stresses as may be met » 
general practice, and to reduce the design » 
members under combined bending and sis 
load to the same simple form as is used in the 
solution of common flexural problems 


REPORT ON SEWAGE UTILIZATION POR THE Ci) 
or New York to Honorable Richard H. Goui 
Acting Deputy Commissioner, Departmen: » 
Public Works. By C. G. Flebus, Dept o/ 
Public Works, City of New Vork, May 19% 
238 pp., illus., charts, maps, tables, [1//, x 
in., typewritten manuscript in folder; apply to 
author. 

_ This report is devoted to a study of the fins 
disposal of the solid matter collected by the sw 
age treatment plants of New York City. Specs 
attention is directed to possibilities of profitable 
utilization of this material in the manufacture o/ 
fertilizer, soap, paper, fiber board, etc The 
report discusses the technical and economic . 
pects of the question. 


THe St. LAWRENCE Seaway. By FN. Menel 
Ann Arbor (Mich.), Edwards Brothers 
1940. 325 pp., tables, charts, maps, § x 5 
cloth. 

This volume gives a résumé of the history of 
St. Lawrence Seaway, discusses the physical fe 
tures of the region, and presents both engineerin 
and economic estimates of the project 
author has attempted to coordinate all the salier 
factors involved in bringing negotiations to ther 
present state of completion. The materia 
presented that it will be of value to both | 
engineer and the layman. 


Sou Conservation. By H. H. _ Bennet! 
New York and London, McGraw-Hill Book 
Co., 1939. 993 pp., illus., diagrs., char 
maps, tables, 9'/2 X 6 in., cloth, $ 
This volume, by the chief of the US & 

Conservation Bureau, is intended as a compre 

hensive statement of the science and practice 

soil and water conservation. The first sectwr 
dealing with the problem of soil erosion, “ 
scribes in detail the extent of erosion and 

effects. In the second t measures for « 

conservation are presented, and conditions 0 

different regions of the United States are « 

cussed, with suggestions for their improvemes' 


THEORY OF Propasittty. By H. Jeffreys. 
ford (England), Clarendon Press, New 
Oxford University Press, 193). 38). 
diagrs., charts, tables, 9'/: X 6'/; in., clot) 
The chief object of this book is to provicr* 

method of drawing inferences from ohservane™ 

data that wil! be self-consistent and also use" 
practice. The principal types of problem trea’ 
in current statistical theory are discussed 1° 

tail, and a number of specific application * 

iven. Tables of K are given, and the tac 
fanction is discussed in appendixes 


Poa 


" : : Th STATES pf 
TRANSPORTATION IN THE UN! at sent te 


T. W. Van Metre. Chicago, Foundation! 
1939. 403 pp., maps, tables, % x 
cloth, $3.75 


Dealing chiefly with the ratiro this text of 


| treatment o 


presents a rather extended historc ye 
their development in the United State - 
some mention of canals and highways 


second part describes the organization, (PO ™ 
" ; rans rita 
service, finance, and accountin« _ abit 
of rate @ - 


agencies. The theory and pract 


occupy the third part, and in Part |\ at er 
tion of the transportation bus! Is aie ” 
ling are #Y® 


Many references for additions 








Artificial Cooling of Concrete Bridge Piers 


For the first time, artificial cooling of concrete will be applied to 
bridge piers. It will be done in building the substructure of the 
new Pit River railroad and highway bridge on the Central Valley 
project in California. 


This Typhonite Eldorado drawing made with degrees H and 3H, 
shows a clever connection designed by U. S. Bureau of Reclama- 
tion Engineers and specified for the Pit River bridge for use with 
the cooling pipes. 


A standard |-in. nipple, threaded at both ends, and wrapped 
with waterproof paper to prevent bonding, is connected to the I-in. 
0.D. cooling pipe and protrudes through the form for connection 
to the water supply or discharge. An adapter coupling, fitted with 
a rubber ring gasket, makes the connection between nipple and 
lube. After the cooling pipes have served their purpose, the nipple 
's unscrewed from the tube and removed from the concrete. The 
resulting hole is plugged with concrete and no metal is left near 
the face 
FREE—A blueprint made directly from the original drawing will be 
ent to you. Tack this up for ready reference by everyone in the 
drafting room. Just write to Pencil Sales Department, Joseph Dixon 
‘tucible Company, Jersey City, N. J. for blueprint number 38-J_4. 


nly good for 30 days after appearance of this magazine.) 






F HP 2H 3h 4h OSPF 6F 7F BF 9 


+ 
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TYPHONITE 





ELDORADO 


TYPHONITE is one of the reasons 
why Eldorado pencils hold their 
points longer, give off freely and 
make opaque lines and figures. 
Typhonite is a new form of natural 
graphite. It consists of extremely 
minute particles produced by bat- 
tering natural graphite in a whirl- 
wind or typhoon of dry steam. This 
process is used exclusively in 
making leads for Eldorado, The 
Master Drawing Pencil. 
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Equipment, Materials, and Methods 


New Developments of Interest, as Reported by Manufacturers 












=== 








New Bucyrus-Erie 
Hydraulic Scraper 


rune Bucyrus-Erie H-28 is a 2-wheel 
hydraulic scraper built for use with trac 
tors rated at 25to35hp. It has a struck 
capacity of 2 cu yd but will, according 
to the manufacturer, heap to loads of 3 or 
t$cu yd. Since the H-28 with its tractor 
can be loaded on a regular truck and 
hauled within usual dimension and load 
limits, no special permit is needed to haul 
it over the highways thus it becomes 
especially handy for work involving fast 
moves from job to job The H-28 can 
ilso be used with a rubber-tired tractor, 
making a complete dirt-moving and travel 
ing layout and a high speed all-on-rubber 


hookup that will not damage hard-sur 


faced roads 





Similar in design and construction to 
the larger Bucyrus-Erie 2-wheel scrapers, 
the H-28 operates on a safe low-pressure 
hydraulic system. It has the exclusive 
Bucyrus-Erie ‘‘double curve’’ cutting edge, 
and it dumps backwards and behind its 
wheels like a dump truck. Manufacturer 
claims the ‘“‘double curve’’ cutting edge 
makes loading easy and quick by “‘boil 
ing” dirt up into both apron and bow! of 
the scraper freely, easily, without dead 
action Due to the boiling action, dirt 
does not tend to stick to sides or bottom of 
scraper and so falls out easily when the 
load is dumped 

Write to Bucyrus-Erie Company, South 
Milwaukee, Wis., for the complete story 





Union Metal Absorbs 
Corrugated Steel Sheet 


lure UNION Meta Manufacturing Co., 
Canton, Ohio, announces that they have 
Corrugated Steel Sheet 
Piling Corp., formerly of Chicago. Mr 
Alexander Mayer, formerly President of 
Corrugated, joins the Union Metal or 
Piling 


absorbed the 


ganization as Manager of Sheet 
Sales 

The manufacture of Corrugated Steel 
Sheet Piling, both Standard and Interlock 
[ypes, in 8, 10, and 12 gauge steel, will be 
continued Light weight and maximum 
strength are the features claimed for this 
piling; ~wtich has been on the market for a 
number of year 


Electric Generators 


To ANSWER a continuing demand for 
larger self-contained ‘‘Caterpillar’’ Diesel 
Electric Sets, Caterpillar Tractor Co. has 
added a 66 kw and a 52 kw unit to its line 

The two new sets, the 11—52 and the 13- 
66, are completely self-contained, and re- 
quire no gadgets other than a circuit 
breaker. Both are powered by six-cyl- 
inder, heavy-duty Diesel engines; and 
both require a minimum of maintenance 
and adjustments. As with the smaller 
sets, they can be set up and running within 
an hour after delivery. 

There are now five models of these units 
available, in 15, 20, 30, 52, and 66 kw ca- 
pacities. More detailed specifications are 
available from the Caterpillar Tractor 
Co., Peoria, Ill 


New Electrodes Announced 


A STAINLESS STEEL electrode, known as 
‘Stainweld D,”’ is announced by The 
Lincoln Electric Co., Cleveland, Ohio. 
Stainweld D” should be used for arc 
welding stainless steel of the 25% chro- 
mium, 20% nickel type, such as Iron and 
Steel Institute No. 310. It is also used 
for welding various stainless steels to mild 
steel and for welding of steels which are air 
hardening and cannot be heat treated 
after welding. ‘“‘Stainweld D’”’ comes 
packed in 25 Ib containers and is 11'/; 
in. in length in five sizes from */s. to '/, in. 

The Lincoln Electric Co. also announces 
two new hard facing electrodes which will 
be known as “‘Faceweld No. 1” and “‘Face- 
weld No. 12.” 

These electrodes are cast abrasion- 
resisting alloys used for hardfacing by the 
metallic arc process. Both are coated 
electrodes, have exceptionally good arc 
characteristics, and produce a smooth 
dense deposit. Deposits are very resist- 
ant to abrasion but not excessively hard 
and brittle. ‘‘Faceweld’’ bonds well with 
all types of ferrous alloys. 

“Faceweld No. 1” is a general purpose 
hardfacing electrode and is the softer 
and tougher of the ‘“‘Facewelds.’’ It has 
good abrasion resistance and very high 
resistance to impact for this class of mate- 
rial. ‘“‘Faceweld No. 1” is used for sur- 
facing such parts as digger teeth, scarifiers, 
grader blades, cement plant machinery, 
etc., by arc welding. 

‘Faceweld No. 12”’ is somewhat harder 
" and has superior 

Its resistance to 


than ““Faceweld No. 1 
resistance to abrasion. 
impact is excellent but not quite as high as 

Faceweld No. 1."" Applications include 
screw conveyors, conveyor sleeves, plows, 
gyratory crushers, power shovel and drag 
line bucket parts, dredge pump impellers 
and casings, coal pulverizer jaws, crusher 
roll plates, etc 

‘“Faceweld” either No. 1 or No. 12 is 
furnished in '/, in. size—12 in. long and 
comes packed in 5 lb and 10 Ib containers. 

2. 
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Whiteprint Machine 


Tue Ozatip Model “A” Automaiy 
High Speed Whiteprint Machine employ; 
a new quartz envelope high pressure me. 
cury vapor lamp, which provides an 
tremely fast printing speed, ranging up to 
20 lin ft per min, and assures uniform dis. 
tribution over the entire printing surfag 
This lamp, guaranteed for 1,000 hours, js 
new to the reproduction industry, and has 
been designed and manufactured especially 
for this machine. The lamp is cooled by 
an alternating air blast, which passes 
through the space between the revolving 
contact cylinder and the fixed cylinder 
surrounding the quartz envelope high 
pressure mercury vapor lamp. By alter. 
nating the cooling air stream, high tem. 
peratures between the left and right side 
of the contact cylinders are avoided 
A small, metered quantity of cooling ar 
is also allowed to pass through the inne 
cylinder and over the quartz tube 

The Ozalid Model “A” Automatic 
High Speed Whiteprint Machine is avai. 
able in two sizes for production of prints 
up to and including 42- and 54-in. widths 
An ingenious device automatically sepe- 
rates the print from the original afte 
exposure. The original is returned to the 
operator in front of the machine, whik 
the exposed print is automatically co 
veyed to the developing unit, where after 
dry development, it is discharged at the 
rear of the machine. 


A variable transforme: 
circuit permits a variation 
the high pressure mercury) 
from full brilliancy to 600 per‘ 
without loss of energy rh 
arrangement allows the operator ™ 
the desired intensity, 2! 
tinuous and uniform pro 
despite variations in tracing 
chine, positive printing 
ing are synchronized 


permits cot 
ion of prints 
In this ma 


iry develo} 


chine 


\utomati 
hine employs 
pressure mer. 
Ovides an ¢ 
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red especially 
1 cooled DY 
which passes 
the revolving 
xed cylinder 

nvelope high 
p. By alter 
high ten 

nd right sid 
ire avoided 
of cooling air 


the mn 


ugh the mner 
1h 

Automat) 

hine is avail 


tion of print 


4-in. widths 
atically sepa 
wiginal alter 
turned t 

achine, whik 
atically con 
, where alter 


arged al 








Civit ENGINEERING for April 1940 19 


is @ 2. es 


GOING TO SAVE US 
THOUSANDS OF DOLLARS 


EVERY YEAR” 








FROM THE DAILY REPORT OF A 
TIGER BRAND WIRE ROPE ENGINEER 















Jones handed me a big cigar when 
I stopped in at his office this A.M 
“What's this for," I asked, "has 
there been an addition to the 


on 


family? 
















"No sir,” he 
me out of a jam 

introduced us to Excellay, and I just 
wanted you to know we appreciate it 
Why, that rope's going to save us 


thousands of dollars every year 


i*) 


d, "you sure helped 


; 
s 
, 
a< 





ast year when you 
















t's swell," told him. And 
I saw how Excellay is standing 
up on his equipment, I could see he 


wasn't exaggerating 
>» Wy, 











Yours, 






to the most effective use—in short, to 
help you get a full dollar’s worth of 
performance out of every dollar you 
invest In wire rope 

Get to know vour American Tiger 
Brand Engineer better. He’s 1n posi- 
tion to pive you practical, down-to- 


Ww REVER wire rope 1s used, 

in be sure that not far 

f the arms of the Ameri- 

St & Wire Company, the 
YI Wire Rope Engineer. 

tt men accomplish is no 

thousands of wire 

ntact every vear. earth, money-saving assistance. If for 

problems, thev talk anv reason you are not being con- 

it if 10b is to help tacted by one ot these enginet rs, 

st wire rope for a write or call us and vou'll learn the 


true me aning of real wire rope service, 


you put wire rone 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


COLUMBIA STEEL COMPANY 


San Francisco 





rt Company. New York 


United States Steel Ex 








‘JB wiagl 
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ON BIG CONCRETE JOBS 
THEY'RE SAYING— 


"tie faster wel 
Richmond lies 





Pea clica lly ery 


Mew brid ye job Cll 
NEW YORK’S 


Circumferential 


HIGHWAY 
will he bis Tr g oF , 


+ 


For this modern highway project 


Ric hmond lies are the logi« al choice 
Their many points of superiority over 
wire, band, or rod ties are in keeping 
with the advanced construction prac- 
tices employed on this new highway 

BETTER FORMS—Richmond Ties 
are built to fit your job, in a range of 
safe working loads from 3000 to 25,000 
They 


maintain 


pounds per tie, assure proper 


strength and correct wall 


thickness 


FASTER FORM WORK—You can 


erect faster and strip faster with 


Richmond Ties 


LOWER FORM COSTS—tThere are 
four money savings with Richmond Ties 
Faster form erection and stripping 
the most economical ties for the job 
and no charge or rental 


fewer ties 


for all working parts 


of Richmond Form Tie 


Make a 


economies 


test 
Fifteen Richmond special- 
form 

the 
Ties 


ists will help you figure your 


schedules, your tie needs, and 


lowest possible form tie costs. 
too! Write, outlining 


for residences, 


your immediate problem 


SEE SWEETS 3-51 


RICHMOND 
SCREW ANCHOR 
coO., INC. 


Jiuftrig A ernic@s fe f«“e 
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(CURRENT PERIODICAL 
LITERATURE 


Abstract of Magazine Articles on Cwil Engineering Subjects 


Selected items jor the current Civil Engineering Group of the Engi- 
neering Index Service, 29 West 59th Street, New York, N.Y. Foye 
article indexed ts on file in The Engineering Societies Library, 
Photoprints will be supplied by this library at the cost of reprodue- 
tion, 25 cents per page, plus postage, or technical translations of 

the complete text may be obtained at cost. . 
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BRIDGES 

BACKWATER Backwater Effects of 
Bridges U.S. Waterways Experiment Station 
Hydraulics Bul., vol. 2, no. 3, July 1, 1939, pp 
12-14 Results of study of hydraulic models to 
determine backwater effect of bridges at Johns- 
town, Pa 


Errect 


COMBINED St. Louis Municipal Bridge Is 
Ready for Use, M. H. Doyne. Ry. Age, vol 
107, no. 25, Dee. 16, 1939, pp. 923-935 Te 
scription of facilities for railway operation over 
municipal bridge across Mississippi River, to- 
gether with review of history of this structure, 


built by city of St. Louis 22 years ago. 


Concrete Arcn, FINLAND. Farjsund Bridge, 
Finland Engineer, vol. 168, no. 4379, Dec 
15, 1939, p. 589. Brief illustrated description 


of new highway bridge uniting two shores of 
Aaland Gulf; consists of reinforced concrete arch 
and two reinforced concrete girder approaches, 
each comprising two spans of 49 and 44 ft; 
width 21 ft: arch designed with fixed ends and 
has theoretical span of 426 ft and corresponding 
rise of 58 ft 6 in., giving rise span ratio of 0.135. 


Great Britain. New 
Waterloo Bridge, London Engineering, vol. 148, 
no. 3853, Nov. 17, 1939, pp. 545-546 and 556, 
supp. plates. Illustrated description of progress 
to date on new bridge, which is being erected on 
almost same center line as old; constructed 
entirely of concrete having only five spans, com 
pared with nine spans of Rennie’s bridge 


CONCRBTE ARCH, 


ITALY Il Ponte Duca 
21, no. 10, Oct. 1939, pp 
519-523 Features of Duca d'Aosta concrete 
arch bridge, over Tiber River, Rome, Italy, 
having total length of 220 miles; maximum span 
100 miles 


Concrete ARCH 
d'Aosta Strade, vol 


Frame, Otympra, Wasn Rigid 
Frame Concrete Bridge at Olympia Has Novel 
Features Concrete, vol. 47, no. 10, Oct. 1939, 
pp. 3-4. Brief description of Tumwater Bridge 
across Des Chutes River designed as series of 
rigid frames of reinforced concrete; special 
features, general dimensions, and _ structural 
design are reviewed, 


CONCRETE 


Concrete, SLAB Moments in Simple Span 
Bridge Slabs with Stiffened Edges, V. P. Jensen 
Univ. Ill. Eng. Experiment Station—Bul No 


$15, vol. 36, no. 97, Aug. 1, 1939, 105 pp. $1 
Report on investigations by University of Illinois 
in cooperation with Public Roads Adminis 
tration and Illinois Division of Highways; 
moments in slab and edge members; live load 
moments; illustrative problems; moments due to 
single concentrated load on transverse center line 
of slab. 


MASONRY ARCH ITALY Allargamento del 
Ponte in muratura sul fiume Toce al Km. 52 + 
555 in dipendenza del raddoppio della linea 
Arona-Domodossola, P. Bona Rivista Tecnica 
delle Fercovie lialiane, vol. 56, no. 3, Sept. 15 
1939, pp. 141-149 Methods and equipment 
used in widening multiple-arch masonry bridge 
over Toce River on Arona-Domodossola rail 
road line, Italy, consisting of 6 spans—each 25 


miles long; details of arch centerings constructed 
of tubular train works 


Steer, FRANCE Les nouveaux ponts de la 
région Parisieane, C. E. See Technique Moderne, 
vol. 31, mo. 15, Aug. 1, 1939, pp. 537-542 New 
bridges in Paris; general description of new 
bridge of Carrouse! 44 miles wide, 33 miles 
between parapets bridge of Saint Cloud, 30 
miles wide and 10 miles between parapets; 


further descriptions are given of bridge of Neuilly; 
notes on technique of welding applied to all 
bridges described 


Street Truss, CANADA New Highland Creek 
Bridge. Can. Engr., vol. 77, no. 19, Nov. 7 
1939, pp. 4-6 Description of new features 


incorporated in 755-ft 5-span steel truss highway 
bridge near Toronto, Ontario, effecting saving 
of $25,000 over similar type of structure, erected 


17 years ago, by adopting of cantilevered wing 


ee) 

































walls, smaller abutments, extra approach Spans 
and wider stringer spacing; detail of new finger 
type expansion joint. 


Stee. Truss, RAIsINne. 
by Unique Procedure, E. Eng. News. 
Rec., vol. 123, no. 23, Dec. 7, 1939, pp. 75-79 
Methods used in raising Tennessee River brid 
(at Guntersville, Ala.), consisting of 3-span 767-4 
continuous steel truss, which was lifted 17 
as unit, and 1,600 ft ef approach structure (both 
concrete I-beam and steel girder construction) 
spans of which were raised distances varying from 
8'/: to 17 ft, with aid of novel gantry crane 
hoisting arrangement. ‘ 


Long Bridge Rai 
Harsch. a 


SUSPENSION, \USTRIA, La construction dy 
nouveau pont “Reichsbruecke” sur le Danube 
Vienne, J. Wagner. Ossature Métallique, vol. & 
no. 10, Oct. 1939, pp. 415-421. Design and 
construction of new eye-bar chain suspension 
bridge over Danube River in Vienna. Abstract 
of paper previously indexed from Zentralbatt de 
Bauverwaliung, Mar. 1, 1939 


SuSPENSION, Britisn Cotumma. Lions Gate 
Bridge at Vancouver. Engineer, vol. 168, no 
4377, Dec. 1, 1939, pp. 534-537 and 544. Ile 
trated description. Similar description indexed 
in Engineering Index 1938, p. 161, from Ci 
Eng. (London), Jan. and Feb., 1938, 


Suspension, Casie Sappies. Welded Cable 
Saddles for Tacoma Narrows Bridge, J. Jones 
Eng. News-Rec., vol. 123, no. 23, Dee. 7, 1938, 
pp. 91-92. Design and construction of cable 
saddles made of welded structural plates, for 
17-in. cables of 2,800-ft span suspension bridge 
over Tacoma Narrows in state of Washington; 
stages of saddle assembly preparatory to final 
welding operation. 


SusPENSION, Deer Iste-Sepowicx, Ms 
Deer Isle-—Sedgwick Suspension Bridge, R. G 
Skerrett. Compressed Air Mag., vol. 44, 00 
9, Sept. 1939, pp. 5974-5977. Design and con- 
struction of bridge connecting Deer Isle to 
mainland at Sargentville, Me., consisting of 
central span 1,080 ft long and two by-spans 44 
ft long each. 


Suspension, New York Crry Bronx-White- 
stone Suspension Bridge. Engineer, vol. ! 
nos. 4374 and 4375, Nov. 10, 1939, pp. 462-464 
and Nov. 17, pp. 487-489. Illustrated descrip 
tion of bridge with two approach highways 
Previously indexed from various sources 
Reconstruc 


SUSPENSION, RECONSTRUCTION 
Engineervng 


tion of Menai Suspension Bridge 


vol. 148, no. 3857, Dec. 15, 1939, pp. 99 4 : 
Work of redesigning entrusted to Alexande 
‘ - ormal 

Gibb; reconstruction carried out Dy Dorm 


Long and Co.; work consisted in erection 
temporary steel towers, above existing main 


carrying cables to give partial support to exis 


pier 


tin 


bridge floor, and to enable old outer chaims 
bridge to be removed and new chains and a 
ages erected 

SusPENSION, VANCOUVER. Le pont 5 
de Lion's Gate a l’entrée du port de Va 
Canada), R. G. Skerrett Technique o¢5 
aux, vol. 15, no. 10, Oct.-No 139, PP 
536 Design and construction - : 
suspension bridge over entrance to por s aa 
couver, British Columbia, 19 i ae ae 
4172 miles long and plate girder approa’™ - 
miles long; manufacture ol! ‘ Gets 
anchorages ail 

Woopen. Treated Timber Bridges won Re 
Cost Roads, J]. F. Seiler. /&* 8 , Fea 
vol. 52, no. 37, Sept 13, 1999 stable 
tures of wooden bridge types P@' / meat 
for secondary road systems, Fé  eructio’ 
in application of timber to ks: placing 


spiking and doweling; compo ne. 
of shear developers; concreting 


BUILDINGS 


f : Building 

ACOUSTICS Control of : ‘ nop. 66-7 
irch. Rec., vol. 87, no I : . and con 
Review of advances in techn ig studios 


trol in broadcasting and sou! 


NEW BOOK?” 


“YES, SIR! INTERESTING 


FACTS ABOUT ASPH ALT 








AL 


ubject. 


1gt- 
ery 
ry. 
luc- 
of " ‘ : 
@ THIS CONCISE, interesting book tells how asphalt is 
a used for various types of streets and highways, to meet 


a complete range of trafhic demands. You'll find it inter- 
oach spans < 


new finger . . 
esting to read and handy to have for ready reference. 
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Here’s how OZALID TRANSPARENT papers, 
cloths, and foils provide short cuts in 
drafting practice and reduce costs. 





— 
- 


DUPLICATE ORIGINALS ON TRANSPARENT 
PAPER, CLOTH OR FOIL FOR BRANCHES 
OR CUSTOMERS ... made in the same 
simple manner as standard Ozalid White- 
pricts, 


nN 


TRANSPARENT DUPLICATES WITH CHANGES 
FOR SPECIAL PURPOSES WITHOUT ALTER- 
ING ORIGINAL DRAWING . . . produced by 
deleting detail and making additions on 
the duplicate. Standard Ozalid Whiteprints 
incorporating these changes are made 
from these transparent duplicates. 


OLD, SOILED OR WORN TRACINGS ... 
reciaimed and weak pencil lines intensifi- 
ed with Ozalid foil which can be cleaned 
to eliminate spots, blotches and crease 
marks. 


> 


COMPOSITE PRINTS .. . accomplished by 
bringing the details of as many as six 
originals together into one Ozalid White- 
print by the use of Ozalid foil. 


ow 


WHITEPRINTS . . . made from inexpensive 
Ozalid transparent duplicates, while yal- 
wable originals are stored safe from fire, 
wear, aod tear. 


ONLY OZALID HAS 
DRY DEVELOPMENT 


GSNGdXd PV" ANIL ONILIWUdC LAD OL 


ie] ate] 7 Vale), | 


JOHNSON CITY, N.Y 


ANSCO ROAD 


ah 


14-4 





OZALID CORP. 
Ansco Road, Johnson City, N. Y. 


Please send full information on how Ozalid 
transparent materials cut drafting costs, and 
free booklet of dry-developed Ozalid prints. 








Name 
Company : 
’ 
Street H 
H 
: City State 
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as well as in non-specialized buildings; sonic en- 
vironment; materials and design for control of 
reverberation; performance of various sound- 
insulating materials 


Are Conprrrontnc, Store Burtpincs. Year 
‘Round Conditioning System for Store Has 
“Three-in-One" Coil, J. M. Aikman. Heating, 
Piping & Air Conditioning, vol. 12, no. 2, Feb. 
1940, pp. 117-118. Air-conditioning system 
which was designed by author for store in Min- 
neapolis incorporates unique features, including 
compact arrangement of equipment, three zones 
combined in one coil, and method of control 


Hovusinc, Burrato, N. Y. Close Coordina- 
tion Speeds Buffalo Housing Project Eng. News- 
Rec., vol. 123, no. 25, Dec. 21, 1939, pp. 44-47 


Description of job organization for construction 
operations on 50 buildings of Commodore Perry 
ow-rent housing project being built in Buffalo 
N.Y brick and concrete design; contract cost 
comparisons on three Buffalo low-rent housing 
projects. 

Standard Welded Connec- 
I and II, D. V 


27, nos. 3 


STee., WeL_pED 
tions for Steel Building Frames— 
Isaacs. Commonwealth Engr., vol. 2 
and 4, Oct. 2, 1939, pp. 79-87, and Nov. 1, pp. 
139-144. Discussion of simple types of stand- 
ard welded connections; plastic yield in steel 
structures; standard connections, joists to col- 
umns; standard sizes for top restraining cleats; 
rules for approximately balancing column mo- 
ments; connections on exterior columns; elimina- 
tion of fatigue conditions under fluctuating live 
loads; unbalanced moment on exterior columns; 
maximum sizes of restraining cleats. 


Watts, Dampness. Waermetechnische und 
wirtschaftliche Fragen im Wohnungsbau, W. 
Schuele. Gesundheits-Ingenieur, vol. 62, no. 44, 
Nov. 4, 1939, pp. 629-634. Results of German 
experimental studies of moisture content and dis- 
tribution of moisture in outer walls of dwellings; 
effect of weather conditions on moisture distribu- 
tion in walls 


CIVIL ENGINEERING 
ARTICLES 
Reprint. 


New Short Cuts 


CONSTRUCTION 
New York, 


to Construction Profits 


Eng. News-Rec., 1939, 258 pp., figs., diagrs., 
charts, tables. Selection of short articles pre- 
viously published in Engineering News-Record; 


discussion solution of various unusual construc- 


tion problems; grading, excavation, tunneling; 
concrete design, mixing, and placing; construc- 
tion methods and appliances; welding, roads, 
and streets water supply and treatment; 


sewerage and garbage disposal; surveying and 


mapping, etc 
CONCRETE 

Arcnes. Cintres mobiles pour exécution des 
voutes en béton armé, V. Cherre Technique des 
Travaux, vol. 15, no. 10, Oct.-Nov. 1939, pp. 
537-552 Design of movable centerings for 
construction of cylindrical and conoidal concrete 
arches; numerical examples; design of centerings 
for curved sheds, hangar roofs, etc 


Bripces, DeEsIGNn Continuous Concrete 
Bridges. Chicago (Ill), Portland Cement Assn., 
1939. 92 pp., figs diagrs., tables, charts. 
Design procedure based upon moment-distribu- 
tion method of analysis, which reduces determina- 
tion of moments and shears to substitution of 
charted values of physical constants of members 
and fixed end moments in relatively simple for- 
mulas; design of continuous bridge of any prac- 
tical degree of unsymmetrical arrangement con- 
sisting of members of variable and unsyrametrical 
moment of inertia 


Construction. Job Problems and Practice 
im. Concrete Inst.—J., vol. 11, no. 3, Jan. 1940, 
pp. 313-320. Practical discussion of following 
problems in concrete construction Sea water 
for mixing concrete; efflorescence on concrete 
bricks; compressed air jets as means of placing 
concrete, M. L. Davis; lifting force of freshly 
placed concrete, A. Ruettgers 

CONSTRUCTION Forms. Concrete Surfaces 
Improved by Absorptive Form Lining Eng. 
News-Rec., vol. 124, no. 1, Jan. 4, 1940, pp. 64- 
66. U.S. Bur. of Reclamation tests of building 
boards as absorptive lining for concrete forms 
for spillways of high dams, which should be 
effective in absorbing excess water and air but 
which will not bond to concrete; field tests at 
Grand Coulee Dam; comparison of concrete 
surfaces obtained with regular forn.s with tongue- 
and-groove lagging and forms lined with best 
absorptive board used in Grand Coulee Dam 
tests 

CONSTRUCTION, Construction Design 
Chart—XLIX, J. R. Griffith Western Construc- 
tion News, vol 15, no. 1, Jan. 1940, p. 27. Align 
ment chart for design of plywood form sheathing 
used in concrete construction; numerical examples 
SPECIFICATIONS Proposed 
Regulations for Rein- 

R. 


Forms 


CONSTRUCTION 
Revisions of “Building 
forced Concrete,” A. W. Stephens and R. 
Zipprodt im. Concrete Inst.—J., vol. 11, no. 
3, Jan. 1940, pp. 237-264. Report of Committee 
‘01 of American Concrete Institute proposing 
revisions to Tentative Building Regulations for 
Reinforced Concrete, adopted as Tentative 
Standard of American Concrete Institute at 32d 
Annual Convention, Feb. 25, 1936; errata to 
Building Regulations for Reinforced Concrete 


VOL. Io 


’ No.4 


ConstTrRuCTION, VACUUM PrRoceEse Vac 
Concrete, J. J. Creskoff. Can. Eny se 
no. 23, Dec. 5, 1939, pp. 4-8 Theory ond 


technique of vacuum process of concrete bam 


struction; characteristics of vacuum coner, 
results of tests; bond strength shinies’ 
national defense applications; water tishtes” 
wear tests. = 
Curtnc. Testing Efficiency of . ‘ 
Curing Methods, H. D. Deweil. WwW, -_—e 
struction News, vol. 14, mo. 12, Dec. 19999" 


403-405. Results of curing by leaving wood 

forms in place are compared to effectiveness a 
other coverings in careful study made ante 
severe climatic conditions; relative efficiencie a 
curing methods. — 


DIstInTEGRATION. Concrete in Sulphate. 
ing Clays and Ground Waters. Wate & Bear 
Eng., vol. 41, no. 517, Dec. 1939, pp 574-572 
and 577. Classification of sulphate soil condi 
tions and precautionary measures; Sampling of 
clays and ground waters. ?. 


Fioors. Precast Joist Concrete Floor Sy. 
tems, F. N. Menefee. Am. Concrete Insi—j 
vol. 11, no. 3, Jan. 1940, pp. 297-312. Report of 


TS; joist 
manufacturing dat, 


ROADS ARD STREETS. Developments Regard 
ing Concrete Pavements During 1939, Wp 
Tempest. Roads & Streets, vol. 83, no. 1, lan 
1940, pp. 86-87. Review of 1939 advances ig 
design and construction of concrete roads and 
streets in the United States. 


DAMS 
Buttress. Large Slab- Buttress Concrete Dam 
for Hydroelectric Project. Commonwealth Ing 
vol. 27, no. 4, Nov. 1, 1939, pp. 192-135 
Features of flat-slab buttress concrete dam, 36) 
ft long and over 74 ft high, being constructed for 
hydroelectric project on Kiewa River, about 
145 miles northeast of Melbourne, Australia: 
specifications for concrete mixing and placing 
preparation of surfaces for concreting. 


Concrete ArcH, OKLAnomaA. Concrete for 
Pensacola Dam, M. G. Fuller. Eng. News-Re 
vol. 124, no. 5, Feb. 1, 1940, pp. 42-46. Making 
and placing of concrete for Pensacola multiple. 
arch dam over Grand River in northeastern 
Oklahoma, consisting principally of 51 concrete 
arches, 140 ft high in river bed, resting against 
hollow buttresses 84 ft center-to-center; crane 
and bucket placement; concrete batching plant; 
design of arches and buttresses. 


Concrete Gravity, AUSTRALIA. Water Con- 
servation and Flood Protection, W. H. Nimmo 
Commonwealth Engr., 
1940, pp. 197-203. Design and construction of 
Somerset concrete gravity dam, 190 ft maximum 
height and 1,000 ft long, for water supply of 
Brisbane, Australia, and for flood control 
features of sluice tunnels and energy dissipators 


Concrete Gravity, Germany. Die Tal 
sperre Pirk. Gesundhetts-Ingenieur, voi. 62, no 
44, Nov. 4, 1939, pp. 637-639. Plans for design 
and construction of slightly curved concrete 
gravity overflow dam, maximum height 245 
and 257 m long, across Weisse Elster River © 
Germany. 

Concrete Gravity, MAINTENANCE AND Re 
Repairing Damaged Concrete on Face of 


PAIR 
Spaulding Dam. Eng. News-Rec.. vol. 123 
no. 25, Dec. 21, 1939, pp. 66-67 Sane 

ualding 


seepage through upper portions of 
Dam, California, by shotcrete coating, for most 
part 2 to 4 in. thick, firmly anchored in place with 
steel dowels imbedded in old concrete 


FLOW OF FLUIDS 

MEASUREMENT. Measurement of Fluids wi 
Orifice and Flow Nozzle, H. Escher. Commos 
wealth Engr., vol. 27, no. 4, Nov 1, 1939 pp 
119-125. Review of latest practice with critica! 
comparison of methods and recommendations 
coefficient of discharge and pressure tap com 
nections; flow nozzles for low Reynolds’ numbers 
flow nozzle versus ofifice; metering of dirty 
fluids; orifice and flow nozzles for free inlet and 
outlet measurement; permanent pressure drop 


through constricting devices and flow som 
venturi; measurement of pulsating flow wit 
orifice. Bibliography 
FOUNDATIONS 

Bripce Prers. Substructure for Long ot 
Built in Fast Time Eng. News-Rec vol. 12 


no. 5, Feb. 1, 1940, pp. 69-71. Construction, 


nine months, of 69 bridge pier foundations 








Jamestown Bridge, 6,952 ft long Phebe 
western passage of Narragansett Bay, “i” 
Island: features of floating equipment ™ 
construction. 

Bripce Prers. Tremie Concreting OO" 
Simplifies Foundation Job, W. ! ~ 44 
News-Rec., vol. 124, no. 1, Jan. 4 40, PP. Age 
Placing 750 cu yd of concrete at ry: oe a 


: . Reitis 
pier at Ruskin power plant ta ©n' erosion {roe 
where rock was subjected to % a ewe conctet® 


water flowing over spillway; | 
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© For years surface maintenance 
was a trying problem on this road 
by a city reservoir. Permanent 
repairs were impossible because 
water seepage from the lake kept 
the subgrade saturated. Now 
ArMCO Perforated Pipe drains 


= Blt Stopped the 
=BELEARAGE 


e Institu . [ 0 m A L a k a I Simply install Armco Perforated 


ol Pipe. It is easily handled in any 


the water and has eliminated 
maintenance cost caused by 
faulty subgrade. 

You too can reduce repair bills 
and add years to the life of your 


e in design length that can be shipped. Once 
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6 IMPERVIOUS 
BACKFILL ro al ? 
“Diet PERVIOUS —— 


BACKFILL 


in place the pipe sections are 
joined into a continuous line by 
strong, tight couplings. Scientific- 
ally designed perforations admit 
water freely. Yet shifting soils 
and other outside forces are not 
likely to result in clogging or 
breakage. 

If you are troubled by wet 
unstable foundations, an ARMCO 
Drainage Engineer will gladly 
work with you to keep your road- 
beds dry and firm. Write us for 
complete information. Armco 


Drainage Products Assn., 5021 
Curtis Street, Middletown, Ohio. 











20' BITUMINOUS 


SURFACE 


PERFORATED PIPE 


This rough sketch demonstrates how Armco Perforated Pipe 


functions. Continual surface maintenance caused by an un- 
stable foundation was stopped by preventing lake seepage 
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ARM CO 


from entering the sub-grade. Previously, the cost of minimum 
repairs was from $200 to $300 a year. Armco Perforated Pipe 
is generally available in both Standard and Hel-Cor design. 
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SPENCER, WHITE & PRENTIS, ING.—New York 
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SPENCER & ROSS. ING.—Detroit 


armor placed through tremies by method devised 
to avoid either horizontal joints between suc- 
cessive pours, or dangerous stresses in forms large 
enough to support entire mass of fresh concrete 


Eccentric-Load Formula, D B. 
Hall Eng. News-Rec., vol. 124, no. 1, Jan. 4, 
1940, p. 42. Formula for computing unit stress 
at corner nearest result in load on rectangular 
section subjected to load which is eccentric in 
two directions 


DESIGN 


Fundamentals of Pile Foundations, 
I. F. Morrison. Can. Engr., vol. 77, no. 25, 
Dec. 19, 1939, pp. 4-7 and 24. Discussion of 
several types of pile foundations showing funda 
mental principles regarding reciprocal action be 
tween ground, piles, and structure supported by 
them; classification of piles; statics of single 
pile; pile groups; pile-driving formulas 


PILe 


Steet Pie Steel Pile Piers for Railroad 
Bridges Eng News- Ree vol. 123, no. 25, 
Dec. 21, 1939, pp. 48-49. Description of Cana 
dian National Railways design of bridge pier con 
sisting of closely spaced steel H-piles that serve 
not only as foundation but as pier structure it- 
self 

Supway Construction, Sou Testinc. Soil 
Tests Check Chicago Subway Work, R. B. Peck 
Eng. News-Rec., vol. 123, no. 23, Dec. 7, 1939, 
pp. 87-88. Methods of underground explora- 
tion, both in advance of construction and as 
excavation proceeds, in building Chicago sub- 
way; exploratory borings; settlement and pres- 
sure studies; soil profiles 
HYDRAULIC ENGINEERING 

ALIGNMENT CHARTS Construction Design 
Chart—XLVIII, J. R. Griffith Western Con- 
struction News, vol. 14, no. 12, Dec. 1939, p. 419. 
Alignment chart for solving equation of theoretical 

»wer required to lift water through any given 

eads; numerical examples. 


HYDROLOGY AND METEOROLOGY 
EarRTHQUAKES. Geological Meaning of Deep- 
Seated Earthquakes, L. B. Slichter. Pan.-Am 
Geologist, vol. 72, no. 5, Dec. 1939, pp. 344-348. 
Commentary on mystery surrounding nature and 
cause of deep quakes; odds seem to be about 70 
to 1 that moon's position does influence times of 
occurrence of South American quakes; facts 
strongly suggest that common stress system, 
operative at both shallow and deep levels, is 
common cause of shallow and deep quakes. 


Si_t, TRANSPORTATION. Betrachtungen ueber 
die Geschiebebewegung im fliessenden Wasser, 
W. Sperling. Bautechnik, vol. 17, nos. 47/48, 
Nov. 3, 1939, pp. 598-601. Review of recent 
studies on occurrence and forms of silt bedload 
materials in streams; effect of wave action; 
forms of shoals. 


Water Wetts, Yrecpo. Calculating Yield of 
Well, Taking Account of Replenishment of 
Groundwater from Above, J]. H. Steegewentz and 

Van Nes. Water & Water Eng., vol. 41, 
no. 517, Dec. 1939, pp. 561-563. Theoretical 
mathematical discussion with special reference to 
conditions obtaining in polders of reclaimed area 
of Netherlands; results of pumping tests of wells 
in Netherlands. 


IRRIGATION 

CANALS, CatrrorniA. Contra Costa Canal. 
Western Construction News, vol. 14, no. 12, Dee 
1939, pp. 397-400. Construction of first 20 
miles of concrete lined canal, with present 
capacity of 350 cu ft per sec, conveying water 
from Central Valley of California to Upper San 
Francisco Bay for irrigation and municipal water 
supply 

CANALS, MAINTENANCE AND REPAIR Main 
tenance of Irrigation Canals. Western Con- 
struction News, vol. 14, no. 12, Dec. 1939, pp 
407-409. Review of maintenance practice for 
irrigation canals of Fresno irrigation district, 
California; mowing and burning of weeds; 
reshaping bottom and banks of canals; cleaning 
small ditches; organizing work; costs; major 
maintenance. 


Lanp Grapinc. Land Grading Calculations, 
Cc. V. Givan igric. Eng., vol. 21, no. 1, Jan. 
1940, pp. 11-12. Theoretical mathematical dis- 
cussion of methods of planning grading of irrigable 
lands to provide for balance between cut and fill 


SASKATCHEWAN Development of Irrigation 
Projects in Saskatchewan, G. N. Denike. Agric. 
Eng., vol. 20, no. 12, Dec. 1939, pp. 474-476. 
Review of progress in development of irrigation 
projects in Saskatchewan; description of equip- 
ment for leveling of irrigated land. 


LAND RECLAMATION AND DRAINAGE 
DRAINAGE PIPE Causes of Failure in Tile 
Drains, F. F. Shafer igric. Eng., vol. 21, no 
1, Jan. 1940, pp. 17-18 and 20. Analysis of 
author's experience with causes of tile drain 
failures under following headings: manufactur- 
ing processes and material used; improper design 
of ditches; improper construction; lack of in- 
spection and maintenance; and physical structure 


of soil Before Am. Soc. Agric. Engrs. 
DRAINAGE Pips, SPECIFICATIONS Pipe and 

Drain Tile im. Soc. Testing Matls.—Standards, 

Pt. II, 1939, pp. 221-280 and 983-984. Specifica 


VoL. 10, No. 


tions for drain tile, clay sewer pipe concre 
sewer pipe, reinforced concrete owen and cul - 
pipe, and concrete irrigation pipe; recom + ows 
practice for laying sewer pipe; de; niti 
terms relating to clay sewer pipe. —s 


MATERIALS TESTING 


BUILDING MATERIALS, SPECIFICATIONS M 
sonry Building Units, Stone, and Slate _ im “4 
Testing Matls.—Standards, Pt. II, 1939 Soc 
81, 100-155, and 916-948 Tentative ag 
= and methods of testing brick. caeetiens 
tule, concrete masonry uni 
and slate eS ae stone 


Concrete. Application of Sonic \ 
Freezing and Thawing Studies of yy 
F. B. Hornibrook. Am. Soc. Testing Meds” 
Bul. No. 101, Dec. 1939, pp. 5-8. Apparate 
for determining fundamental flexural Seneca 
of specimen vibrating as free-free bar devel : 
and used at National Bureau of Stendavae 
apparatus described; data obtained ig testin 
concretes subjected to cycles of freezing and inn. 
ing; effect of change in temperature and Moistur 
content on natural frequency of concrete oes. 
mens; ete. Bibliography. 


CONCRETE AGGREGATES. Concrete Aggregar: 
Development on Clayton Hydro Project. GW 
Hutchinson im. Concrete Inst , vol, 1} 
no. 3, Jan. 1940, pp. 273-295. Development oi 
both fine and coarse aggregate for concrete o» 
Clayton Hydro Project, near Radford Vs. 
covering studies of particle shape and gradatios 
which resuked in development of stone sand o/ 
high quality and enhancement in value of coare 
aggregate; ee meng tests of aggregates 
freezing and thawing tests; effect of cement os 
placeability. r 

Soms, ANAcysts. California Practice in ( 
taining Undisturbed Soil Samples, T. E. Stanton 
Jr. Am. Soc. Testing Matls—Bul. No. 10) 
Dec. 1939, pp. 9-12. Most soil explorations ix 
California are made with special soil sampler 
designed by engineers of Materials and Research 
Dept. of California Division of Highways 
two sizes are regularly used—heavy power 
operated sampler designed for deep borings, rang 
ing up to 200 or 300 ft in depth, and light weight 
sampler for hand operation; description of sam 
plers. 

Sussors. Soils. Am. Soc. Testing Mails 
Standards, Pt. I1, 1939, pp. 451-476 and 1048 
1056. Tentative methods of surveying and 
sampling soils for highway subgrades; preparing 
soil samples for mechanical analysis; and deter 
mination of subgrade soil constants, mechanical 
analysis of soils, test for centrifuge and field 
moisture equivalent of soils, test for liquid limit 
of soiis, plastic limit and plasticity index of soils 
and test for shrinkage factors of soils 


MUNICIPAL ENGINEERING 

Crry AvuTHORITY. City Authority Over 
Streets, L. T. Parker. Mun. Sanitation, vol. |) 
no. 1, Jan. 1940, pp. 20-22. Review of legislation 
and recent court decisions on rights of holders of 
property abutting on streets, also on municipa 
authority over streets; prescriptive mht: 
ministerial functions, 


PORTS AND MARITIME STRUCTURES 


Prers, RECONSTRUCTION Wharf Gets 6 
New Piles Through Old Deck. Lng. News-F 
vol. 123, no. 23, Dec. 7, 1939, pp. 68-70. Re 

lacing deteriorated concrete piles of whar! « 
ong Beach, Calif., by drilling 18-in. holes throug! 
reinforced concrete deck, 36 in. thick, and dn 
steel H-beams through heavy granite mpré 
encasing of new pile tops in steel jackets © 
with concrete. 


Torepo, Onto. Port of Toledo, Ohio 
Army Corps Engrs.—Lake Series, 
108 pp. supp. plates. Revised report on port 
Toledo, Ohio, containing data showing move 
ments of commerce through port, facilities ave 
able for handling traffic, and rates and charge 
applying against it. 
RAILROADS, STATIONS, AND TERMIN4 

RAILROAD STRUCTURES. Meeting Toda 
Requirements in Railway Structures, 
Hawk. Ry. Eng. & Maintenance, vo! 36, no 

t. 1, Jan. 1940, pp. 24-27. Radical chang: 
in last 10 years; review of demands that chase 
have already made on buildings and foreces' 
future requirements with respect to Dune 
construction and maintenance. Before A™ ' 
Bridge & Bidg. Assn. 


ROADS AND STREETS 

ASPHALT. Mineral Aggregates for Asp 
Highway Surfaces, D. J. Steele. Co" 
vol, 77, no. 26, Dec. 26, 1939, pp. | 14 an 
Classification of mineral aggrege’™ 
roads on basis of grading; grading sp* 
standard tests of mineral aggregates, © 
and selection of aggregates for aspo** © 
Before 1939 Nat. Asphalt Conferenc: 


for aspha' 
cifcatiot 


evaluat 


Brick. Brick Pavements Past i re 
Future, G. F. Schlesinger Roads © 00" i, 


83, no. 1, Jan. 1940, pp. 67, 70-"! 
torical review of development o! » 
struction; present practice; vibré ed ~ 
type of brick pavement; future prosp™ 
Machine-Refined Brick Pavins 
: News-Re : 24 
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..oanm example of 
engineering efficiency 


To permit the uninterrupted flow of Pennsyl- 
vania Avenue traffic, this new continuous deck 
girder bridge across the Anacostia River is 
being built in two stages. When the southern 
28-ft. roadway was completed, traffic was di- 
verted to this channel and the northern roadway 
erected on the site of the old steel truss struc- 
ture in service since 1885. Nine 154 foot spans 
carry the two separate 28-foot roadways. 

The construction of the piers was character- 
ized by similar efficient practice on the part 
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General contractors, Penker Construction Company, Cincinnati; Consulting Engineers, Parsons, 
Klapp, Brinckerhoff and Douglas, New York City. C. R. Whyte, Engineer of Bridges, D. C. 


of the general contractor. The granite facing 
was set up two courses ahead of the concrete 
to serve as forms. The rectangular cofferdams 
for the river piers were constructed of Beth 
lehem Z-piling, braced by steel channel wales. 

As builders of the Golden Gate, George 
Washington, Ambassador and Tacoma Nar- 
rows Bridges among many others, Bethlehem 
has the background, the experience and the 
facilities to handle steel construction contracts 
of any size with maximum efficiency. 


BETHLEHEM STEEL COMPANY 














LESS POWER 
LESS BREAKAGE 
LESS SPILL 


Modern alloys and careful engineer- 
ing of ROBINS Mead-Morrison Grab 
Buckets add ruggedness and reduce 
weight, hence consume less power. 


Scientific design and ingenious pivot 
location impart a “digging action”’ 
rather than a ‘“‘crushing’’ when clos- 
ing. Careful fabrication and sturdy 
construction prevent distortion, the 
cause of unnecessary spill. Robins 
Mead - Morrison Grab Buckets are 
tight when closed. Write for bulletin. 





ROBINS CONVEYING BELT COMPANY 
Offices in Principal Cities 
15 Park Row New York, N.Y. 











TYPE M 


[ype M tide gates are extremely 
sensitive. Special adjusting means in- 
sured proper balance and closure even 


though foot walls are out of plumb 


Made in all standard sizes. Bulle- 


tin upon request. 


BROWN & BROWN, INC. 
LIMA, OHIO, U.S. A. 
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Jan. 4, 1940, pp. 36-38. Report on mechanized 
construction of 2-mile brick pavements of im- 
proved design at East Canton, Ohio, featuring 
lip curb of specially shaped brick, curb inlets for 
surface drainage, and combination expansion 
joint of unusual construction. 


Construction. Modern Excavating Methods. 
Can. Engr., vol. 77, no. 24, Dec. 12, 1939, pp. 2-4 
and 16. Outline of earth-moving methods em- 
ployed in construction of Pennsylvania Turnpike, 
largest single highway project ever attempted in 
United States; amount of excavation and prin- 
cipal items used in construction of roadway and 
tunnels; excavating and grading equipment. 


_Destcn. Divided Highway Design—I. Eng. 
News-Rec., vol. 123, no. 25, Dec. 21, 1939, pp. 
38-41 Development of divided roads in 


United States; design details that are crystalliz- 
ing out of study of trial roads; cross profile design 
and dimensions 


EartH. Nebraska Tests Soil Processing with 
Cement, Asphalt Emulsion and Tar. Construc- 
tion Methods, vol. 22, no. 1, Jan. 1940, pp. 80- 
S82, 110, 112, 114, and 116. Comparative stud 
of three types of processed soil roads built with 
portiand cement, asphalt emulsion, and tar by 
Nebraska Department of Roads and Irrigation 


EMBANKMENTS, Biastinc. Accelerated Settle- 
ment of Embankments by Blasting, A. W. Par- 
sons. Pub. Roads, vol. 20, no. 10, Dec. 1939, 
pp. 197-202. Recent experience with blasting 
as means of accelerating fill settlement; under- 
fill blasting method of stabilizing fill; results of 
consolidation tests on swamp material; locations 
of charges for blasting swamp mat and underfill. 


FarLurs. Faults and Troubles of Road Sur- 
facing, A. C. Hughes Surveyor, vol. 96, no 
2051, Dec. 29, 1939, pp. 533-536. Discussion of 
causes of failure of various types of road surfaces; 
avoidance of surfacing faults. 


Unirep Srares. State Highway Construc- 
tion. Roads & Streets, vol. 83, no. 1, Jan. 1940, 
10 pp. between pp. 98-120. Reports from high- 
way officials showing mileage completed and ex- 
penditures in 1939 and probable mileage and ex- 
penditures in 1940 
SEWERAGE AND SEWAGE DISPOSAL 

Bor_ers, Gas. Boiler Burns Sludge Gas and 
City Gas Simultaneously, G. E. Griffin. Mun. 
Sanitation, vol. 10, no. 12, Dec. 1939, pp. 585- 
586. Description of arrangement for burning 
sludge gas and manufactured gas in one burner, 
for heating boiler in administration building of 
Grass Island sewage disposal plant, Greenwich, 
Conn. 


BrRazu Revisio das rédes de esguotos da 
cidade de S. Paulo. Reparticao de Aguas ¢ 
Esgotos S. Paulo—Boletim, vol. 4, no. 8, Dec. 
1939, pp. 15-19 supp. plates. Revision of 
sewer network of city of Sao Paulo; district 
maps, descriptive and statistical data. 

Dirsposat PLants, Denver, Coro. Settling 
and Filtration at Denver Works, F. M. Veatch 


Mun. Sanitation, vol. 11, no. 1, Jan. 1940, pp 
8-10 Features of new 54-mgd sewage disposal 
plant of Denver, Colo.; operating results and 
costs 

DrisPosat PLANTS, MANAGEMENT. Interesting 
Public in Sewage Treatment Works. Mun. 
Sanitation, vol. 10, no. 12, Dec. 1939, pp. 598- 
600 Discussion of advantages and disadvan- 


tages of publicity educational programs for in- 
teresting public in sewage disposal undertaking 


Dirsposat PLANTS, Mitrrary Camps. Sewer- 
age for 18,000 Soldiers, H. E. Moses Mun 
Sanitation, vol. 11, no. 1, Jan. 1940, pp. 11-13 


Description of plant for disposal of sewage from 
military reservation of Pennsylvania National 
Guard, where population varies from small 
maintenance force to summer-time peak, when 
18,000 men may be encamped; pumping station; 


Imhoff tanks sludge beds; design and con- 
struction 
DrsPosat PLANTS, OPERATION Notes on 


Operation of Sewage Treatment Works in South 


Africa, H. T. Clausen. ZJnsin. Mun. & County 
Engr J., vol. 66, no. 11, Nov. 7, 1939, pp 
369-373, (discussion) 373-375. Review of op- 
erating practice of sewage disposal plants in 


lohannesburg, and other cities in South Africa. 


Berrain. Modern Sanitation in Great 
Britain, D. M. Watson. ZJnsin. Civ. Engrs.—J 
no. 2, Dec. 1939, pp. 125-146. Review of modern 
sewage disposal practice in Great Britain; cen- 
tral administrative control of design; multiplica 
tion of coordinated drainage systems; liquid 
wastes from factories; contamination of ground 


GRBAT 


water: sea outfalls; mechanization; screenings 
grit pretreatment sedimentation; activated 
sludge biological filters; sludge treatment; 


use of sludge gas; storm water tanks 


IRRIGATION. Sewage Treatment Coupled with 
Irrigation, F. W. Veatch Eng. News-Rec., vol 
124, no. 1, Jan. 4, 1940, pp. 49-50. Description 
of new 20-med sewage disposal plant of Pueblo, 
Colo., providing partial treatment and leaving 
final treatment to broad irrigation methods; 
butane gas used to supplement sludge gas as aux- 
iliary and standby fuel for engine operation; 
boilers for heating service and circulating water 


system 
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LEAKAGES. 


Bentonite Stops Se 
E. C. Hallock. E “’ 


Eng. News-Rec., vol. 124 Ro. |. 
Jan. 4, 1940, p. 63. Method of sealing leaking 
joints of 8-in. clay tile sewer in Boyerstown Pa. 
with mixture of quick dispersing bentonite an 
and water, which was forced down into holes 

and near sewer pipe. on 


NEUTRALIZATION. Entsaeuerungsan 
Abwaesser, H. Keppner. Gesundheit, en 
vol. 62, no. 50, Dec. 16, 1939, pp. hetiy 
Classification of acid sewage; discussion of 
jurious effects of acid sewage; princip| = 


. . e 
and operation of sewage installation for sa 
zation of acid sewage. Bibliography 


Runorr. Runoff Coefficients by M 
I. Gutmann. Water Works & ‘cmeun 
86, no. 12, Dec. 1939, pp. 506-508. Review 
Italian, German, and Russian experimental 
studies with hydraulic models for determination 
of runoff from areas to be sewered; limitations of 
empirical formulas derived. 





Sewace ANALYSIS. Sewage Analyses, R 
Water Works & Sewerage, vol 87 

1940, pp. 33-37. Discussions of 
methods of avoiding sewage analysis; errors 
due to improper sampling, improper test tech. 
nique, and selection of tests; measures of sewage 
condition; special tests for oxidation plants 
sludge analyses; bacterial tests, ‘ 





Sewace Fivters, Vacuum. Filter Dressing 
Rig, W. D. Sheets. Water Works & Sewerage 
vol. 86, no. 12, Dec. 1939, pp. 490-491. Deserip 
tion of special rig, developed at sewage disposa 
plant of Columbus, Ohio, that saves time ay 
materials in removal of spirally wound holdin: 
wire and spent cloth from vacuum filters. 





Sewers, OvurTraAtt. City’s Sewage Goes : 
Sea—III, N. A. Bowers. Eng. News-Re 
123, no. 25, Dec. 21, 1939, pp. 68-70 Operation 
and maintenance methods; costs and character 
istics of major installations. 


Stupce. Progress in Methods of Treatment 
and Disposal of Sewage Sludge, S. H. Jenkix 
Surveyor, vol. 96, nos. 2498 and 2499, Dec & 
1939, pp. 475-477, and (discussion) De 
pp. 499-502. Abstract of paper before 
meeting of British Institute of Sewage Puri 
tion; history of sludge disposal; disposal! at «a 
land disposal; sludge digestion; method 
heating sludge; effect of concentration of s 
on digestion; effect of activated sud 
digestion; collection and use of gas; dewater 
of sludge; sludge drying; use of sludge as manur 


Situpce. Sludge Filtration Controlled 
Automatic pH Recording, A. J. Beck and | 
Johnson. Mun. Sanitation, vol. 10, no |. 
Dec. 1939, pp. 582-584. Description of aut 


matic pH recorder for control of conditionin 
activated sludge, resulting in marked economy 
in use of ferric chloride; recent expernme 
work on ferric chloride costs; significance o! 
in sludge filtration. 


Dicestion. Foaming in 
Mun. Sanitation, vol 
1, Jan. 1940, pp. 25-26. Practical discussor 
experience with foaming in separate 
digestion tanks and in Imhoff tanks; cher 
used for control; pH control aid in correct 
foaming; other control measures 
STRUCTURAL ENGINEERING 

Beams, Contrnvovus. Einfache Forme 
Berechnung der Stuetzenmomente durchiau! ' 
Traeger ueber 2 bis 8 beliebig weite Felder 
Zimmermann. Bautechnik, vol. 17, no : 
8, 1939, pp. 637-642. Theoretical mathematics 
discussion leading to derivation of simple ‘orm 
for computing reaction moments of contin 
girders extending over 2 to 8 spans of any ¥ 
numerical examples 


SLupGE 
Digestion Tanks 


Maximum Beam 
Bodies, R. Fien 
Dec. 13, 1939, 5 
previously pu 


BEAMS, STRESSES. 
and Deflection from Falling 
Can. Engr., vol. 77, no. 25 
and 17. Discussion of nat 
studies and formulas for computing ma" 
beam stress and deflection due to falling 
striking beams. 
stresses in 


CHIMNEYS, STRESSES 


Falling Chimneys and Column F I 
J. Applied Physics, vol. 11, mo. -, * 
112-123. It is shown that 


PP . : 
columns or chimneys vertical shear 


base is sufficient to produce tensio® 
there; calculations given for cases of sole 
of uniform cross section; solid colt 
formly tapered cross section, #70 
tapered chimneys of constant 
photographs of actual falling « 
sented to check theory. 


stress 





himneys 4 


FRAMED STRUCTURES, WELDE! 
of Welded Rigid Frames, M. P. & 
J. (New York), vol. 19, no. ! jan. 
30-35. Supplement to paper 'ne* 
necring Index 1939 from June 
for welded rigid frames; t« 
location of neutral axis; weld 
joints; functioning of knees 
behavior characteristics of tensio® ' 
and of compression resistanc' 
knees in welded rigid frames 


Reservorrs, Roors. Four 
Concrete Units, B. E. Nutter 


housand Freee 


ester® * 
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Simple Yet Effective Performance 


—At Least 
One Hundred Million Times ! 


™ 


- 








Atlas ACCORDION FOLD 
Electric Blasting Caps 





4s AccoRDION Fold Electric Blasting Caps have 

[\ been used at least one hundred million times! 

[hat’s a lot of shots in any language—and it speaks 
ld package. 

[he cap is packed in the center of forty-eight folds of 

wire (held securely by the heavy paper tube) to protect 
e detonator. Yet thecomplete package is the last word 

n compactness and convenience, as well as safety! 

The Atlas Accordion Fold individual package is handy 
carry —easy to open—a slight pressure of the fingers 
loes the trick.’ Wires extend easily and naturally 
to position without kink or snarl. Cap end is easily 

traightened out for priming without disturbing the 

rest of the accordion fold. 


the easiest, simplest, safest method of handling 

blasting ... ask the Atlas Representative 

\tlas Manasite Electric Blasting Caps in the 
\ccordion Fold package. 


ATLAS POWDER COMPANY, WILMINGTON, DEL. 
Cable Address—Atpowco 
Everything for Blasting 


OFFICES 
1, Pa. Houghton, Mich New Orleans, La. Pittsburgh, Pa. Spokane, Wash 
Mass, Joplin, Mo. New York, N. Y Portland, Oregon St. Louis, Mo. 
: Mont Knoxville, Tenn Philadelphia, Pa Salt Lake City, Utah Tamaqua, Pa 
il Los Angeles, Calif. Picher, Okla. San Francisco, Calif. Wilkes-Barre, Pa 
olo Memphis, Tenn. Pittsburg, Kansas Seattle, Wash 





ATLAS 


RFAPLOSIVES 
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The Open Steel Bridge Pavement 
Lightweight @« Non-Skid e Economical 





WHAT IS YOUR CHOICE? 
Precision workmanship with low installation cost, 
or poor workmanship with high installation cost? 


1.D. is precision-mede and guaranteed to fit. 





LD. is shipped in units, easily spliced together in 
the field into a one piece job. 
May we send our Catalog EF-200? 








IRVING IRON WORKS COMPANY 


LONG ISLAND CITY, N. Y 











Why do so many 
ENGINEERS 
ask for all 17 of the 
ASCE MANUALS? 


Manuals ot 
by men of wide 


hese Engineering 
5 


Prac tice, corn pile d 


experience and acknowledged au 


thority, contain information useful 
to the civil engineer in his every-day 
work They present facts, briefly 
and to the point, and should be of 
value to you You can get the list 
ot Manual published to date bv 
mailing coupon 








an Hoctiety of C1 
West 39th Street, New York, N.Y 


least obligation, 
complete list of 17 Am. Soc. C. 1 


1L ENG! 


tion Neu vol. 14, no. 12, Dec. 1939, pp. 413- 
415 Design, manufacture, and placing of pre 
cast concrete columns, girders, and purlins sup 
porting sheet metal roof of concrete-lined reser- 


voir at Ventura, Calif., 500 ft long by 336 ft 
wide 

STRUCTURAL DESIGN Limit Design, C. M. 
Goodrich. Eng. J., vol. 23, no. 1, Jan. 1940, pp. 


5-6. Outline of method of structural analysis 
which seeks to determine point of failure of given 
structure, after which working loads are deter- 
mined by dividing ultimate loads by factor 
selected in accordance with designer's judgment 
as to conditions which will obtain during its use- 
ful life; history of development; simplification; 
important effect of distortions on stress; wind 
bracing design; overworking of elastic theory. 
Before Eng. Inst. Canada 


russes. Fast Erection of Building Trusses. 
Eng. News-Rec., vol. 124, no. 1, Jan. 4, 1940, pp 
46-47. Rapid erection of three 106-ton trusses 


designed to carry eight stories of building over 
arge open show room in new Tiffany Puilding, 
New York City, by setting lower chord, web 
members, and upper chord in sequence; simple 
structure of heavy trusses obtained by inter 
leaving single or multiple gusset plates with cover 
plates of H-section body of member 


SURVEYING 


FLORIDA Monuments for Municipal Surveys, 
E. M. Rader Eng. News-Rec., vol. 124, no. 1, 
Jan. 4, 1940, pp. 51-52 Description of field 


and office methods used for making precise sur- 
vey and setting monuments in order to establish 
accurate control lines in Miami, Fla 


rRAFFIC CONTROI 

SURVEYS Simple Accumulating-Type Traffic 
Counter, O. K. Normann. Pub. Roads, vol. 20, 
no. 10, Dee. 1939, pp. 195-196 and 203 De- 
scription of traffic counter consisting of dollar 
watch, lever arm, diaphragm, and rubber tube 
operation of counter 
MARKINGS 
R. Waters 
1939, pp 
machines 
multi-lane 


rRAFFIC SicGns, SIGNALS AND 
Lane Marking by Broken Lines, C 
Road Street vol. 82, no. 12, Dec 
37-38 Use of regular paint striping 
for producing dash line stripes on 
highways 


rUNNELS 

RAILROAD, IRAN Der Bau des Scheiteltun 
nels der Elburs-Nordrampe der Transiranischen 
Eisenbahn, L. von Rabcewicz Bautechnik, vol 
17, nos. 47/48 and 50, Nov. 3, 1939, pp. 593 
598, and Nov. 24, pp. 615-617. Design and con 
struction of single-track, masonry-lined railroad 
tunnel, 8 km long, under Gaduk Mountain pass 
on Trans-Iranian railroad: study of geological 


strata; list of construction equipment used; 
cost data 
VEHICULAR New York Curry Driving 


Queens-Midtown Tunnel. Eng. News-Rec., vol 
124, no. 1, Jan. 4, 1940, pp. 53-58. Construction 
of twin 31-ft vehicular tunnels under East River 
driven successfully through riprap, mud, and rock 
by shield and compressed air; power mucking; 
gravel packing and grouting for cast iron lining: 
contract prices per cubic yard of tunnel excava- 
tion driving difficulties shield arrangement 
and mucking system; placing lining 


WATER PIPE LINES 
LEAKAGE Methods for Locating Under 
ground Leaks Water Works Eng., vol. 93, no 


1940, pp. 80 and 83-84. Practical 
methods used for locating leaks 
on surface; training crews for 


2, Jan. 17, 
discussion of 
that do not show 
finding leaks 


WATER RESOURCES 


UNDERGROUND, GREAT BRITAIN Work of 
Geological Survey of Great Britain on Under- 
ground Water, F. H. Edmunds Water & Water 
Eng., vol. 42, no. 519, Jan. 1940, pp. 3-6 Re- 
view of books, reports, records, and maps of 
underground water resources of Great Britain, 
credited to Geological Survey of Great Britain. 


TREATMENT 


Free 


WATER 


CHLORINATION Ammonia in Presence 


of Chioramine, E. E. Wolfe Water Works & 
Sewerage, vol. 86, no. 12, Dec. 1939, pp. 509- 
yll Necessity of close control of ammonia 


dosage in chlorine-ammonia water treatment to 
avoid serious complications; outline of improved 
tests for ammonia contents. Bibliography. 


CHLORINATION Reaction Heavy Doses of 
Chiorine in Various Waters, A. E. Griffin im. 
Water Work issn J vol. 31, no. 12, Dee. 
1939, pp. 2121-2129. Results of studies by re 
search committee of New Jersey section of Ameri- 
can Water Works Association on effect of chlo- 
rine doses greater than those barely necessary to 
effect sterilization; effect of addition of chlorine, 
ollowed by de-chlorination, upon taste of 
Scioto River water. 

CHLORINATION. Super-Chlorination for Taste 
and Odor Control, J]. M. Lioyd im. Water 
Works Assn.—J., vol. 31, no. 12, Dec. 1939, pp 
2130-2134 Study of beneficial effects of super- 
chlorination, based on experience of water works 
of Tyler, Tex 

Studies in Use of Sodium 
Lordiey and M. C. Smith im 


COAGULATION 
ilicates, H. E 
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N 0, 4 
Water Works Assn J vol. 31, m ; 
1939, pp. 2149-2156. Use of silicates oan 
coagulation in water purification port pe 


studies of value of use of silicates a¢ 
purification plant of Richmond, Va_.; tes¢ ou 
ods; relative efficiency of suitable sodium gif. 
cates; results with alum; results with iron, 


FILTRATION PLANTS, Detrorr, Mice Clean. 
ing Sand at Springwells Filter Plants R J.la 
Marre Water Works Eng., vol. 92, no. 259 
6, 1939, pp. 1538-1540. Methods and coulis 
used for washing of sand of 20 filters of 
wells water filtration plant of Detroit, , 
details of sand ejectors; cost data . 


FILTRATION PLANTS, OPERATION La 
Control and Operating Experiences at The Ham. 
mond, Indiana, Filtration Plant, J. C y 
Am. Water Works Assn J., vol. 31, ao 12, 
Dec. 1939, pp. 2137-2148. Experience of water 
filtration plant of Hammond, Ind., with thresh. 
old odor test; Baylis modification of threshold 
odor test; comparison of different kinds of co 
agulants; use of floc evaluator; breaking up of 
mud balls; danger of elimination of pre-chloring. 
tion. 

Sorreninc. Water Softening, T. &. Larson 
and A. M. Buswell. Indus. & Eng Chem 
vol. 32, no. 1, Jan. 1940, pp. 132-133 Colloidal 
hydrous alumina is negatively charged above. 
and positively charged below, pH of 8.2: as 
changes on aging flocculation zone is “proached 
in which basic aluminum sulphate variable 
composition. constitutes solid phase; colloidal 
calcium carbonate shown to be negatively charged 
and magnesium hydroxide positively 
throughout pH range of water softening. Bib. 
liography 

TREATMENT, Ozone. Ozone for Water Treat. 
ment, K. B. Klumpp. Eng. News-Rec, vo 
124, no. 5, Feb. 1, 1940, pp. 56-58. Develop. 
ment of new equipment for generation of ozone 
and for its diffusion in water for purification pur. 
poses; details of application and cost of proces 
based on recent findings; large-scale operation 


WATER WORKS ENGINEERING 
ANTI-AIRCRAFT PROTECTION Air Raid Pro 


tection of Water Undertakings, A. E. 
Water & Water Eng., vol. 41, no. 518, (winte 
issue) 1939, pp. 593-595. Principles of ant- 


aircraft protection of sources of municipal water 
supply trunk mains and reservoirs; maintenance 
of supply on distribution side; equipment of m 
pair squads; connections for fractured mains. 


CovincTron, Ky. Seventy Years of Wate 
Works Improvements, J. T. Kingsley. War 


Works Eng., vol. 93, no. 1, Jan. 3, 1940, pp. 841 
and 27. Development of water works of Coving- 
Ky., since eighteenth century; review d 


ton, 
recent improvements, including installation 
flood-proof pumping station; features and per 


formance of equipment of pumping stations. 
FINANCING. Has Municipal Operation 

Louisville Failed. Water Works Eng., vol. #2 

no. 26, Dec. 20, 1939, pp. 1601-1603. Study a 

economics and finances of municipal water works 

of Louisville, Ky 

MAINTENANCE AND Repam. What 


MBTERS, 
Does It Cost to Repair Water Meters? L 
Trentlage. Water Works Eng., vol. 93, no. |, 
Jan. 3, 1940, p. 16. Study of cost and laba 


time for changing gear trains and repairing meten 
at Elgin, Ill. 

New Yorx City. New York Fears Wate 
Shortage, E. Nuebling. Water Works Eu, 
vol. 93, no. 2, Jan. 17, 1940, pp. 67-71. De 
cussion of past and present water shortages @ 
New York City. 

OPERATION 
Works Eng., 


Stopping Revenue Leaks. Wale 
vol. 93, no. 1, Jan, 3, 1940, pp. I 
13 First series of articles on operation 
maintenance of smaller water works plasty 
arguments for and against metering of water; 
operation of metering department of water 
works 

SuPPLy, 
Water Consum 


CONSUMPTION 
tion, M. A. Pond. Am. We 
Works Assn ., Vol. 31, no, 12, Dec. 1939. pp. 
2003-2014, (discussion) 2015-2017 Statistical 
study of water consumption in towns and cues 


of United States; average daily per capite ol 
tic water consumption in eastern cities of Uni 


States; variations within community; 
consumption in single houses; water ust io ‘ 
tiple family dwellings; consumption @ ae 
ment houses: domestic water consumptos 

housing projects. Bibliography 


TANKS AND Towers. Tomato Shaped a 
Tank, W. B. Bushway. Water W wks Eng, 
92, no. 26, Dec. 20, 1939, pp 1504-1500 oe 
scription of ‘‘spheroid” water tank of B — 
Mass., having capacity of 1,660,000 gal; cons 
tion of foundation for tank; tank details, prepe 
ration of tank plates; method of — 
painting; welding procedure; paiot coats; tensom 
eter strain test; landscaping and grading 


Water Suppry, War Tmt a Water 
Measures Taken in England to —_ W 
Supply in Time of War, J ‘reve 1940, DP 
Works Eng., vol. 93, no. 2, Jaa Da 
62-63. Review of war-time pr Se rganisatiod 


water works struct 
fire 


of British 
of emergency repair crews; 
ures. 


-mergency 2 








